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ABSTRACT

In seeking a manageable way to deal with variations for
a large range of body sizes, it is a common practice for
designers to construct drafting board manikins, three-
dimensional forms or computer simulations as human analogues.
Often these analogues are based upon 5th, 50th or 95th per-
centile values. Limitations of this approach are discussed
in this paper which demonstrate fallacies underlying the
assumption that (1) the proportionality of various sized
individuals is the same and (2) that percentiles for body
dimensions are additive.

Focusingon the 5th and 95th percentile body forms where
deviations in size and proportionality are most severe, the
report recommends an improved approach to portray the body
size of these segments of the population in design problems.
A statistical analysis is made of the tails of the height-
weight distribution to demonstrate the usefulness of sub-
groups or regression values. It is suggested that, for many
design purposes, subgroup or regression values be used which
would maintain statistical integrity in simulations and, at
the same time, portray the ends of the distribution more

accurately than is presently done.
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STATISTICAL CONCEPTS IN DESIGN

Considerable emphasis is placed today on the design of
equipment and work stations to accommodate their ultimate users
and on considering the functional man as an integrated component
in the system design. Despite this focus, problems of how best
to design the variations in body size are far from solved.

Among the many design aids used in the development of
clothing, personal protective equipment and work stations are
various forms of human analogues. These analogues may range
from simple two-dimensional templets to elaborate three-
dimensional anthropometric dummies and will have in common
only that they were developed to characterize in some fashion
the size and shape of a specific design population.

Engineering design manikins have been widely used in the
field of aviation. As early as 1926, Mr. Hugh Lippman con-
structed a profile scale manikin which was used as the speci-
fication of human body size in military aircraft cockpit design.
Captain H. G. Armstrong soon thereafter assembled data on the
size of aviation cadets to demonstrate that the current recruit-
ing standards were permitting acceptance of individﬁals who were
over-large for the aircraft then in use. Armstrong recommended
that fighter pilots be limited to 70 inches in stature and 180
pounds in weight to gain maximum performance from fighter
aircraft. For a period prior to World War II, the fighter
pilot's stature was restricted to 68 inches (Randall, et al.,

1946 .



With the heavy demands for aircrew in World War II, the
size requirements were lifted in complete disregard for body
size criteria which had been used in the design of the aircraft
then in service. The staggering problems that resulted and the
work accomplished in their solution by Army Air Force anthro-
pologists have been fully documented by Randall, et al. (1946).
Part of this work involved the development of jointed drafting
board profile manikins constructed to 1/30th scale (Randall,
1943).

The Army aviator population was represented in three sizes
known as types A, B and C, to attempt a functional coverage of
the variations in body size. Type A was approximately an aver-—
age size individual, type B a small individual, and type C a
large individual. The average stature and weight of each of

the three body size types are shown in Table 1.

TABLE 1

Stature and Weight Design Values of
Army Air Force Manikins

Body Type Stature Weight
A 175+ 3 o (69.0 i) 154.3 1bs
B 166.5 €m {65.5 %) 140.3 1bs
(% 186.3 em (735 at) 1717 1bs

It was believed that cockpits and other crew stations designed
to adequately accommodate this range of stature and weight would

accommodate about 90 percent of the aircrews then flying.




The design values used are plotted on a stature-weight

bivariate table (Figure 1) for fliers of that era

et al., 1946, p. 273).

(Randall,

Subsamples were selected by dividing

the range of body stature into equal thirds and then com-

puting the arithmetic mean for each dimension for the small

and large subsets.

values for body types B and C.

These mean values become the manikin design

The mean values for the total

sample were then used as the manikin design values for body

type A.

The two-dimensional drafting board manikins were later

supplemented with full scale three-dimensional forms which

could be used as test devices in the mock-up stage of the

design to test the crew/work station accommodations.
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Drafting board manikins and, to a lesser degree, the full
scale body forms have proved to be very useful engineering aids
and are in widespread use today. Nevertheless, certain funda-
mental questions relating to how effectively these design
guides characterize the size variance of the design population
remain unresolved. It is common to find that a family of
drafting manikins is developed for a particular design problem
to represent, for example, the 5th, 50th, and 95th percentile
body sizes. The wide use of this type of approach warrants an
examination of exactly what these manikins portray in terms of
body size variance in the population.

A commonly held concept in design revolves about designing
for the "average man." The average (arithmetic mean, median
or mode) can be computed for any dimension measured and, if
the sampling is adequate, is an estimate of central tendency
for that variable for the population. When the average is
used in conjunction with some measure of variability, such as
the standard deviation, it becomes a useful descriptive tool
to specify population parameters. Because the average is a
measure of the location of central tendency, it appears logical
to assume that it must serve some important role in that design.

The use of the average, despite its value as a design datum,
can lead to grave consequences. If, for example, the average
value of stature is used as the design criterion for clearance
of a doorway, it would soon be apparent that approximately half

the potential users would not be properly accommodated. Those



individuals having stature greater than average would not have
sufficient clearance to clear the door lintel without stooping.

It also appears to be commonly assumed that an average-
sized individual will be essentially average in all dimensions.
This is a rather common extension of the idea that body pro-
portions are more or less constant, that a small individual is
a miniature version of an average sized individual and the
larger sized person an expanded version of an average sized
individual .

In a study of the concept of the average man, Churchill
and Daniels (Daniels, 1952) tested the assumption of what
measurement values constitute the average man using ten dimen-
sions useful in clothing design. The average was defined for
purposes of the study as any value which fell within the limits
of the mean + 0.3 of a standard deviation rounded to the nearest
whole centimeter. This would mean that approximately 23 to 30
percent of the population would be included as average for any
one dimension. Churchill and Daniels found that of the 4063
subjects in the study sample* 1055 were classified, within the
limits of their definition, as being of average stature. In the
next step, the average range of each of the nine additional

selected measures were added with the following results:

* Data from Hertzberg, et al., 1954.



TABLE 2

The Average Man

Range No. Percent
Variable Defining Average (cm) Included of Sample
Stature 173,95 = 197.95 1055 25.97
Chest Circ 9/6:895 ~-100.95 302 7.43
Sleeve Length 83.95 - 8695 143 352
Crotch Height 81.95 - 84.95 73 1.80
Vert Torso Circ 162.95 - 166.95 28 0.69
Hip Cirxc (S) 103.95 - 108.95 12 0.30
Neck Circ 3695 = 318,95 6 0.15
Waist Circ 78.95 - 83.95 3 0.07
Thigh Cire 54.95 - 57.95 2 0.05
Crotch Length 69,95 = F2.95 0 -———

Thus, of the 1055 men of "average" stature, only 302 were also

of average chest circumference and so forth. The investigators
concluded that the "average man" can be "a misleading and illu-
sory concept as a basis for design criteria” and suggested that
the range of variability in body dimensions is more valid than

an "average" value in design solutions (Daniels, 1952, p. 4).

The more sophisticated designer will look beyond the "average'
and think in terms of a design concept which incorporates the
tails of the distribution of values as well. Ideally, a designer
should cover the entire range of variation in a population but in
practice this can seldom be achieved successfully. A few indi-
viduals on either end of the normal curve often require so many
additional sizes and/or range of adjustability in a given item thal
their inclusion is impractical or uneconomical. In general terms,
it is almost impossible to design for more than 90 - 95 percent
of the population without compromising the effectiveness of an

item of clothing, personal protective equipment, or workplace layo:




To illustrate the problem, one might, for example, examine
the range of variability for a single dimension to demonstrate
the variability associated with various segments of the popula-
tion distribution. Using the dimension of stature (USAF 1967
anthropometric data), we find the variability in the central
half of the distribution between the 25th and 75th percentiles
to be approximately 8.4 cm; the range of variability for the
central 90 percent is ~20.4 cm; and the total range of variabil-
ity, shortest to tallest, is ~35.5 cm. The increase in variance
is not linear with the distribution of subjects as is demonstrated
in the following figures (2 and 3) for the dimensions of stature

and weight.

FIGURE 2.

STATURE VARIABILITY BY PERCENTILE GROUPS
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FIGURE 3.

WEIGHT VARIABILITY BY PERCENTILE GROUPS
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The x axis here denotes the percentage of the population about
the mean value; for example, 10 percent signifies the individ-
uals who fall in the distribution between the 45th and 55th
percentiles, 20 percent the individuals between the 40th

and 60th percentiles, etc. The y axis denotes the variability
in centimeters or kilograms of measured stature or weight,
respectively, for the specified groups. It is apparent from
this line graph that the increase in variance is relatively

constant in the middle of the distribution but increases very




rapidly toward the tails of the distribution. The dotted line
on the graph represents the variance that would be anticipated
based upon the central third of the distribution values. This
line graph is quite characteristic of the variance that can be
expected in other human body measurements.

As a consequence of this non-linearity, it is general
practice to seek a design solution only for that part of the
population which constitutes the central 90 to 95 percent of
the total and largely disregard the extreme values in the dis-
tribution. In fact, it 1is often found that when a design is
successful for the design population, it will also accommodate
a portion of the individuals who lie beyond the design limits
although seldom, if ever, will such a solution accommodate all
potential users without some custom fabrication or modification.

While this concept of design limits is widely held and is,
in some ways, extremely useful, it has acquired some unfortunate
corollaries. We find, for example, that the 5th and 95th per-
centile values from the design population have become accepted
as the only operating design values for accommodation of the
population and the dimensional values have become formulated
as the 5th or 95th percentile body form, head form, etc. Designer
have then worked to accommodate the size or shape variance in thes:
forms with the rationale that by so doing they would also accommo;
date in their design all the combinations of size and shape that
fall within these limits.

The limitations which apply to the "average man" are, if

anything, intensified in dealing with the 5th and 95th percentile



forms. Not only are the percentile forms unrealized in nature,
they are also statistically impossible. The problem created by
this approach is illustrated in Table 3. To create this table,
based on data from Clauser, et al., (1972), we divided the human
body into fourteen vertical segments, and obtained the 95th per-
centiles for each vertical distance. Adding these values to-
gether, we get a stature of 202.2 cm (79.6 in.), almost exactly a
full foot (30 cm) greater than the 95th percentile for stature
and some 19.2 cm larger than the tallest subject measured in

the survey sample of 1905 women.

TABLE 3

95th Percentiles--WAF Height Segments

cm
Floor to lateral malleolus level 758
Lateral malleolus level to ankle level 6.8
Ankle level to tibiale level 34.4
Tibiale level to gluteal furrow level 34.8
Gluteal furrow level to crotch level Sl
Crotch level to buttock level 10.5
Buttock level to trochanteric level 3.9

Trochanteric level to abdominal
extension level 13.6
Abdominal extension level to

waist level 957
Waist level to bustpoint level 21.9
Bustpoint level to acromial level 16.8
Acromial level to suprasternale level 2.4
Suprasternale level to cervicale level 9.4
Cervicale level to vertex 2551,

Total 202.2

While Table 3 demonstrates only what occurs with linear
measurement of the body, it is possible to speculate what the
use of all 95th percentile breadths, depths and circumferences

would mean in terms of body volume and the resulting weight.

10




This example raises questions as to how it is possible to
have a 5th or 95th percentile anthropometric dummy. The answer
is that these forms are a mixture of percentile values, some
specified and others let fall as they must, to permit the
assembly of a three-dimensional form. The results are often
so strikingly unrealistic as to cause serious doubts as to their
usefulness (Searle and Haslegrave, 1969, 1970). What happens,
of course, is that the designer, in attempting to hold as many
of the dummy dimensions as possible to the 95th percentile values,
ends up making some compromises. For example, if the stature
and sitting height (or torso length) are both held to the 95th
percentile values, the leg lengths must of necessity be dispro-
portionately short. Nevertheless, such forms often become
established as the 5th or 95th or some other percentile "standard"
and are widely used whether or not they are particularly appro-
priate for a specific design solution.

Before proceeding further, we should attempt to determine
exactly what the various simulations are meant to portray. They
are, first, design aids or graphic illustrations of numerical
or statistical anthropometric data. Their principal value lies
in the translation of numbers or tabular data into representative
shapes and forms. This particular aspect is also their weakness
in that once the data input is selected the form is fixed. 1If
there were a perfect correlation among body dimensions (r ~1.0),
this would not be a problem because it would be possible to scale
a single dimension throughout its range and thereby include every

conceivable body size. The statistical relationship among body

]



dimensions is, unfortunately, considerably less than perfect,
as illustrated in Figure 4 by the distribution of correlation
coefficients from the WAF 1968 anthropometric survey report

(Clauser, et al., 1972, p. 247).

FIGURE 4.

DISTRIBUTION OF CORBRELATION COEFFICIENTS

-0.8 -0.3 1.0

* This distribution includes a total of 7626 correlation
coefficients.
Secondly, while the average or 50th percentile depicts
an optimum design size, the 5th and 95th percentile forms
depict a worst possible combination of dimensicnal values,
although neither of these body sizes can be fully realized in
actual life nor in three-dimensional forms. 1In the construction

of design manikins, a number of assumptions are made. One such

12



assumption is that the proportionality of the variously sized
individuals (small to large) is essentially the same for all;
a second is that small men are small overall and large men
essentially large overall. As can be demonstrated in the fol-
lowing analysis, neither of these assumptions is wholly
reliable, particularly as they pertain to the tails of the
population.

An analysis of selected variables for specific segments of
the USAF 1967 and WAF 1968 samples was carried out. In this
exercise each sample was broken down by subjects on the basis of
1) stature, and 2) stature and weight. In the first breakout
there were three subsets based on the subjects' statures: those
with statures below the 10th percentile ( the "shorts"); those
with statures between the 10th and 90th percentiles (the
"regulars"); and those with statures greater than the 90th per-
centile (the "longs"). The cutoff value, the number in each

subset, and its percentage of the total sample are shown below.

SHORTS REGULARS LONGS
U.S. Air Force Stature No. % Stature No. % Stature No. S
(cm) (cm) (cm)
Males 1967 <169%.4 234] A 7 169.4-185.411917| 79.2 >185.4 269 | 11:1
Females 1968 <154.3 1771 9.3 154.3-169.911525 204 110.7

80.0 >169.9

For each variable, the mean (X), standard deviation (SD),
and coefficient of variation (V) for each subgroup were prepared,
as well as the variable subset mean value expressed as a simple
ratio of stature. The ratios for selected variables are shown

below in Table 4.

13




TABLE 4

Subset Mean Values for Selected Variables
as a Ratio of Stature

SHORT REGULAR LONG

Male Female Male Female Male Female
Suprasternale Ht 81.6% 81.1% 81.9% 8l1.4% 82.2% 81. 7%
Buttock Height 5052 50.2 50.8 50.7 51...3 Diliys 2
Crotch Height 47.4 45.3 48.0 45.9 48.4 46.7
Sitting Height 53.3 53..45 52,6 52.8 51.9 525k
Midshoulder Ht/Sit 36z 36.0 36.4 35.8 36.1 85.:.5
Acromiale-Radiale Lgth 18.5 139:51: 18:::6 191 18.6 19.1
Thumb-tip Reach 45.5 45.9 45.3 45,8 45,3 45..2
Vertical Trunk Circ 96.2 97.0 94.8 95,3 93.8 93.6
Hip Breadth 2104 221 19.9 2.6 195 20..9

While ratios were tabulated for only a few selected body
dimensions and the "short" and "long" subgroups were numerically
small, there are real and significant differences in proportion-
ality among the created subsets. It is relatively clear that
the "longs" have a greater proportion of leg length and conversely
a shorter proportion of torso length in relation to stature than
do the "regulars" and, in a similar fashion, the "regulars"
exceed the "shorts." The difference is large enough to be sig-
nificant. We see, for example, that the sitting height of the
male "shorts" is 53.3% of stature, and of the "longs" 51.9%, a
difference of only 1.4%. Yet, if the mean stature of the male
"regulars" (177.2 cm) is multiplied by the two ratios, we get
94.4 cm and 92.0 cm, a difference of 2.4 cm which could be of
significance in a design problem.

The differences among the subgroups for the dimensions of
vertical trunk circumference and hip breadth are also relatively
large, while those for the dimensions of arm reach (thumb-tip

reach) and upper arm length (acromiale-radiale length) are

quite small.




In order to look more closely at these variables, the same
survey samples were broken into subsets based on the variables
"stature" and "weight" with the "small-shorts" consisting of
subjects below the 10th percentile for both stature and weight,
the "medium-regulars" being subjects from the 10th to the 90th
percentiles, and the "large-longs" being the subjects who were

greater than the 90th percentile for both variables. The

resulting subsets were:

Small-Short No. %
Male 1967 <169.4 cm and <146.9 1bs 60 2525
Female 1968 <154.3 cm and <106.9 1lbs 59 3.4
Medium-Regular No. %

Male 1967 (All other subjects not 2271 93.8
Female 1968 included in the small- 1780 93.4
short and large-long

subgroups. )

Large-Long No. %
Male 1967 >185.4 cm and >201.8 1lbs 89 37
Female 1968 >169.9 cm and >147.8 1lbs 66 345

As in the previous breakout of subsets, we see the extreme
categories contain slightly different frequencies than we would
expect from a bivariate normal distribution with a correlation
coeffiawient Of Q«5.% Presénted below (Table 5) are the same

nine variables as previously used for these subsets.

* We would anticipate a frequency of approximately 3.7% based

upon an r of 0.5 and a normal bivariate distribution.

15




TABLE 5

Height-Weight Subset Mean Values for
Selected Variables as a Ratio of Stature

SHORT REGULAR LONG

Male Female Male Female Male Female
Suprasternale Ht 81.3% 80.9% 81.9% 81.4% 82.4% 81.9%
Buttock Height 49.9 50% . 50.8 50.7 51.4 51.5
Crotch Height 47.4 45.3 48.0 45.9 48.2 46.8
Sitting Height 51865 53.4 IR 52.8 52.0 S22
Midshoulder Ht/Sit 36.4 35.8 36.4 3518 36.5 35:16
Acromiale-Radiale Lgth 18.3 1592 18.6 1190 18.6 19:.:3
Thumb-tip Reach 45.4 46.0 45.3 45.7 45.4 45.6
Vertical Trunk Circ 93.2 95.0 94.8 95..2 96.1 95.9
Hip Breadth 159, 5 22 14949 216 20.2 218

The ratios for the "medium-regular" subset are not essen-
tially different from those shown in Table 4. The values
for "small-short" and "large-long" do, however, now show even
larger deviations from the proportions of the "medium-regular"
subset for the linear dimensions. Referring to Figures 5 and 6
will illustrate, in general, what is taking place. The subsets
"small-short" and "large-long" are now at the very extremes of
the bivariate table of stature and weight distribution and are
not only most dissimilar in body size from the average ("medium-
regular") in size but apparently in proportions as well.

If we are critical of the existing anthropometric design
concepts, what can we offer as a more valid and useful approach?
Toward this end an analysis was undertaken to develop a design
concept which would maintain statistical consistency while. at
the same time portray the two tails of the body size distribution
in an accurate and usable fashion.

In Table 6 the mean values for the dimensions of the "small-

short" USAF 1967 subgroup, as previously defined, are compared to

16
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the 5th percentile population values. The dimensional variables
listed in the first column of this table are selected, on the
basis of their potential usefulness to designcrs, from a much
larger group of variables measured in the survey. The 5th per-
centile population values are listed in the second column; the
third column contains the "small-short" subgroup mecans, followed
by their deviations and the deviations in percent from the 5th
percentile population values. The final three columns in the
table list the predicted or multiple regression values for
each variable, based on the 5th percentile height and weight
as input, with their accompanying deviations and percent devi-
ations from the 5th percentile values.

Table 7 shows the corresponding statistics for a "large-
long" subset consisting of those individuals who exceed the
90th percentiles for weight and height.* The statistics for
the "medium-regular" subgroup are nof included because, in
general, they correspond closely to the average value of the
total group.

A study of Table 6 shows that the subgroup is, on the
average, lighter (4.5 1lbs) and shorter (1.7 cm)_than the 5th
percentile values. The degree of correspondence for the majority

of variables is, in general, surprisingly good. On the first

* Similar listings are given in Appendix A, Tables A~1 through
A-4, for subgroups based on the variables of weight and
sitting height, as opposed to weight and stature as shown
here. Sitting height is often a more valid criterion than
stature for studies of cockpit and other seated work station
accommodations.

18



altd Uorid - 1J0/ ey Loedbolull Vvadlues -

5%ile
Population Subgroup Regression

Variable Value Mean A (A%) Mean A (A%)
Weight 140.2 131547 -4.5 (3..2) 140.2 - -

Height (Stature) 167 a2 BE S =17 (@) 67 .8 - =

Cervicale Height 1.42)..5 140.7 -1.8 (1.3) 142.7 0.2 (0.1)
Acromion Height 1:3:5;,.97 133108 -1.9 (1.4) 135,19 0.2 (0.1)
Radiale Height 104.8 JL0:35,.15 -1.3 (15..2) 105.1 0.3 (0.3)
Stylion Height B0 2 PPy -0.5 (0.6) 80.9 O ? K09

Dactylion Height 615 61.3 -0.2 (0.3) 62.5 1.0 (1.6)
Suprasternale Ht 136,3 134.6 =7 .2 1362 6.3 4G.1)
Nipple Height 120.8 1329..i8 -1.0 (0.8) i 1)1 K9 0.4 (0.3)
Waist Ht-Omphalion 98.7 98.2 -0.5 (0.5) 99.7 1.0 1508
Iliocristale Ht 101.3 100.2 -1.0 (L0 LGS 0.6 {0.6)
Buttock Height 83.1 801 16 -0.5 (0.6) 83.9 0.8 (1152462
Trochanterion Ht 86,9 86.5 -0.4 (0.5) 87.9 1.0 ()
Gluteal Furrow Ht 74.6 {2 e -0.3 (0.4) #9516 1.0 G133
Crotch Height Fi8ran3 78.4 0.1 (0.1) 79.6 i3 (12 7)
Patella Top Height 48,5 48,4 -0.1 (0.2) 49,1 056 220
Knee Circ Height 45.7 45.5 -0.2 (0.4) 46.1 0.4 (0.9)
Fibulaxr Height 40,2 40,2 - - 40,7 B 5 (1.2)
Calf Height 320 32.4 0.4 (139 32z 8 0.8 (2.15%)
Ankle Height 12.0 162,58 0.8 (6.7) 12:.9 S Pu5)
Sitting Height §8.1 88.5 0.4 (0.5) 89.0 0.9 11.0)
Eye Height/Sitting 76 X 76.7 0.6 (0.8) V7.2 1.1 (1.4)
Midshoulder Ht/Sit 60.2 60.3 Os7l: (0.2) Bl s A 0.9 (1..5)
Acromion Height/Sit 56.5 56.8 05,3 0.5 576 1.1 (0. 9)
Elbow Rest Ht/Sit 20.9 20355 2.6 (132,49 253 12 30 (0.4, 47)
Knee Height/Sitting 51.7 % ) =0 (L) iy Died (0 8)
Popliteal Ht/Sit 40.0 40.5 0.5 {i152:31) 40.9 0.9 (2::37)
Buttock-Knee Length 56.0 556 -0.4 (0.7) 56.4 0.4 (0.7)
Buttock-Popliteal 46.1 46,2 0.1 (0.2) 47.0 019" (2:.0)
Shoulder-Elbow Lg 313, 2 33:3 0.1 (0.3) 33.8 0.6 (e, 8)
Acromion-Radiale Lg 30.2 3.3 T RO (7 TN 0.9 Q.% T2.8)
Elbow-Wrist Length 25l 207 &9 0..-2 (0.7) 2053 0.6 (2.2)
Radiale-Stylion Lg 24,6 24,7 (QFES | (0.4) 252 0.6 (2.4)
Elbow-Grip Length 32.6 32.8 0.2 (0.6) 33,2 0.6 (1.8)
Thumb-Tip Reach 13D 75.1 1.2 (1.:6) V58, T 1.8 (2.4)
Thumb~-Tip Reach/Extd 82.3 83.7 1.4 (3 75) 84,7 2.4 (2.9)
Sleeve Inseam 44,4 45,2 0:i®  (A:8) 45.8 1.4 (3.2)
Biacromial Breadth 3725 39.0 1.5 (4.0) 3198, 1.6 (4.3)
Bideltoid Breadth 44,1 44,7 0.6 (1.4) 45.4 .3 (219
Chest Breadth 29.5 30.0 0.5 (59 30.6 5l (:3i..77)
Waist Breadth-Omph 27 %2 27.4 052 (0.7) 2802 1.0 (3.7)
Hip Breadth 3243 323 - - 329 0.6 (1:e29)
Hip Breadth Sitting 34.2 B4 2 - - 34.9 0.7 (2.8)
Elbow Breadth Bone/R 6.5 6.7 0.2 (3.1) 6.8 0.3 (4560
Forearm-Forearm Br 48,2 49.9 Lol o (82155 50.9 2avil, (5.6)
Knee Breadth Bone/R 9523 9.4 OFSIE T (s 9.5 052 (G252
Chest Depth 21.3 22l 0.8 (3.8) 227 Lot (6460
Waist Depth-Omph 18.9 19.7 0.8 (4.2) 0.3 1.4 (7.4)
Buttock Depth 20l 7 200, 0.4 (1.9) 21.8 Bl 15139
Thigh Clearance Ht 14,3 15.0 0.7 (4.9) 1512 01.9¢ 06133

* Weight in pounds. All other measurement values in centimeters.
Small-short subgroup n=60.



adlid voar-Lyo/ Kegressioln values®

: 5%ile
Population Subgroup Regression

Variable Value Mean A (8%) Mean A (a%)
Neck Circ - Max 354 363 0.9 (2.5) 36.6 Aive: 2 (3.4)
Shoulder Circ 108.4 109.1 0i.7 (0.6) 110.9 2:.5 KE.8)
Chest Circumference 88.6 89.7 ol (1s20) 91.7 ST (R (2778 5
Waist Circ-Omph Wig 7 750 i2 Las (2.0) 79.6 319 U529
Waist Circ-Omph/Sit 75.4 77.4 2.00 (2.7 7948 4.4 (5.8)
Buttock Circ 887 89.7 - - 91.4 1.7 (1.9)
Buttock Circ/Sit 5y 9i7 .3 0.2 (0.2) 99,2 2.L 2.2}
Vertical Trunk Circ 156.7 125853 -2.4 (1.5) 1572 0.5 (0.4)
Vert Trunk Circ/Sit 150.4 148.7 =17 Al 15l 8.7 (0.5)
Dpeper Thigh Cire 51D B2.9 Lod  (2.7) 54.0 2:0  H.o
Upper Thigh Circ/Sit 50.8 51 .8 Ll |2t 535 Bod (Nao)
Knee Circumference 354 3155 0.1 (0.3) 36.0 0.6 (1.7)
Kree Circ/Sitbting 3640 36.1 Uads (B.%5) 36.5 0+8 {dsid)
Galf Gire/Right 8.5 8.1 0.6 (1.8) 34.9 1.4 (4.2)
Ankle Circumference 20.4 20.9 05 (2.5) 21.1 0.7 (3.4)
Scye Circumference 43,8 44,1 0.3 (0.7 45,2 LA ey
Biceps Circ/Extd/R  27.0 28.0 Lot (8% 28.6 1.6 (5.8)
Biceps Circ/Flexd/R 29.1 30.0 059  (3L.E) 30.6 1,5 (5529
Elbow Circ-Extended 25.4 21557, 03 (Le2) 26.0 0.6 (2.4)
Elbow Circ-Flexed 28.5 28.9 Oad (1.4) 219515 10 «{Bid5)
Lower Brm Circ/Flexd 27,2 27.8 D6 (2:2) 28.1 0:9 3.3)
Wrist Circumference 16,2 16.6 0:8 (2.5) 16.7 0.5 €309
Sleeve Lg/Spine-Scye 25.5 26.7 leZ2 I(B.%) 2:6.:9 1,4 (545)
Sleeve L/Spine-Elbow 56.4 56.6 02 (0,4) S5 sl 0.8 (L..4)
Sleeve L/Spine-Wrist 85,2 84.7 =0, . 10.8) 85.8 G160 LS T)
Shoulder Length 14.6 15.6 1.0 (6.8) 5.8 Tw2 AEh )
Interscye B2S 36.4 8 t12 69 B3i6)::8 4.3 (1:3:.2)
Interscye Maximum 56.6 57.2 0.6 {1.1) 58. 1 L8 279
Waist Front-Omph 36.9 378 0.9 (2.4) 38, 2 1.8 (3.5)
Crotch Lg-Omphalion 63.6 64.4 B8 (1.8) 65 ud 1:9 {(3.0)
Waist Back-Omphalion 43.1 43.8 Be? (16 44,4 1.3 (3.0
Foot Length 2551 256 0.5 (2.0) 21516 0.5 (2.0)
Foot Breadth 9.0 S . 052 (2.2) 9.3 03 (3.3)
Ball-of-Foot Circ 2:2ei) 23.4 0.5 (2429 23:6 07 (3es500.)
Bi-Malleolar Br Bl 6.9 @.2 (3,09 6.9 0.2 (3.0)
Lateral Malleolus Ht 6.2 6.5 0.3 (4.8) 6.6 0.4 (5.5)
Medial Malleolus Ht 7.6 8.1 0.8 (656) 8.1 05 (86
Hand Length 17:8 18l 0.3 #de?) 598 God  (2.2)
Palm Length 10.0 102 0.2 {205 10.3 .3 (B.0)
Hand Br/Metacarpale 8:2 8.5 0.8 #3.7) 8.5 G.3 3,7 )
Hand C/Metacarpale 20.0 20.6 0.8 3.0 2 Byl - (Ba5)
Hand Thick/Meta-3 2.4 2o T 03 (12,59 Pow 03 (124 5)
Head Circumference 552 56.53 Lol {25108 56.5 143 (2.4)
Head Length 18.8 k95 5 0.7 (#3r::75) 1925 0.7 (37
Head Breadth 14.7 1553 B.6  (d.1) 15.4 0.7 (4.8)

* Weight in pounds. All other measurements values in centimeters.
Small-short subgroup n=60.




and USAF-1967 Regression Values?*

'
i 953ile

_ Population Subgroup Regression

riable Value Mean A (8%) Mean A (4%)
ight 210.8 21556 4.8 (25 3% 20,18 - -
ight (Stature) 187.7 188.5 0.8 (0.4) 187.7 - -
rvicale Height 1618 162.4 0.6 (0.4) 31618 - -
romion Height 154.8 151545 0. 7 (0.5) 15459 0.1 (0.1)
diale Height 120.0 1203 O3 (0.3} 119 .8 -0.2 (0.2)
vlion Height 93.3 9i33:10 -0,.3 (0.3) 92.5 -0.8 (0.9)
ctylion Height ¥3:2 2.5 =0.7 {(L.0) 72X =Lt (L:5)
prasternale Ht 154.5 1553 0.8 10.5) 154.5 - -
pple Height 138, 4 138.4 083 (0:2) 187.5 -0.6 (0.4)
ist Ht-Omphalion 114.3 L13.6 =07 (0.6} L13.5 -0.8 (0.7)
iocristale Ht LV .2 116.9 =Dt (g3 h i 7 -0.5 (0.4)
ttock Height &7. 5 96.8 0T (0T 96.5 -1.0 (1.0)
ochanterion Ht 101.3 100.4 -0.9 (0.9) 100.2 -1.1 (v £100)
uteal Furrow Ht 879 R -0.8 (0.9) 86.8 e 0 S &
otch Height gi2.10 908 “led - a2 90.6 =l.4 (1,3)
tella Top Height 56.9 56.4 =08 10.9) L ) -0.6 (1.1)
ce Circ Height 5!3:9 53.:4 -0.5 (0.9) 5863 -0.6 (2,1)
bular Height 47,6 47.0 -0.6 (1.3) 47.0 =ll6 {L.8)
Lf Height 39..3 38.6 =07 (L8] 38.4 =0.9 (2.3)
kle Height 135518 14.5 i3 {(B.2) 14.6 -1.2 (7.6)
tting Height 98.6 98.2 -0.4 (0.4) 97.6 -1.0 (1.0)
¢ Height/Sitting 861 8545 =06 (0:7) 84.8 =8 .5
dshoulder Ht/Sitting 69.2 68.8 -0.4 (0.6) 68.3 -%.9 (1.3}
romion Ht/Sitting 65.9 Sy | -0.8 (1.2) 64,7 -1.2 (1.8)
bow Rest Ht/Sitting 29.5 26.8 -2.7 (9.2) 26,5 -3.0 (10.2)
ce Helght/Sitting 5959 599 - - 50k, -0.2 (0.3)
pliteal Ht/Sitting 47.5 46.7 -0.8 (1:7) 46.5 ~-1.0 (2.1)
ttock-Knee Length 65.0 64.8 -0.2 (0.3) 64.6 -0.4 (0.6)
ttock-Popliteal 54.6 54.2 -0.4 (0.7) 54.0 -0.6 (1.1)
oulder—-Elbow Length 38.8 38.3 -0.5 (1.3) 38.1 -0.7 (1.8)
romion—-Radiale Lg 3545 I -0.6 (1.7) 355%0 =0.8 (2.2)
bow-Wrist Length 82.4 31.8 -0.6 (1.9) BL:8 -0.6 (1.9)
diale-Stylion Lg 29::2 28.6 =~0.6 (2.1) 28.% -0.6 (2.1)
bow-Grip Length B7.49 B8 -0.6 (1.6) 873 -0.6 (1.6)
umb-Tip Reach 87.0 85:5 =hen. (k0] 85.1 2l e @ 200
umb-Tip R'ch Extended 97.3 95.0 -2.3 (2.9) 94,7 -2.6 (2.7)
ceve Inseam 525 51.4 -1.4 (2.7) L W =1.8 (2.8)
acromial Breadth 43,8 42,7 -1.1 (2.5) 42.6 -1.2 (2.7)
ieltoid Breadth 52,6 Bilwd =l (250 545 -1.1 (2.1)
2st Breadth 36.5 35,2 Bl 8 (B.6) 35.3 =1.2 (3.3)
1st Breadth-Omphalion 35.0 il 52 -0.8 (2.3) BLH -0.9 (2.6)
p Breadth 38.5 38.0 -0.5 (1.3) 37O -0.6 (1.6)
p Breadth/Sitting 41.8 41:3 -0.5 (1.2) 41.0 -0.8 (1.9)
bow Breadth Bone/R ey 7 s -0.2 (2.06) 714 -0.3 (3.9)
rearm—Forearm Breadth 60.7 58.3 -2.4 (4.0) 583 -2.4 (4.0)
e Breadth Bone/R 10.7 106 -0.1 (0.9) 10.5 -0.2 (1.9)
L DBepth 2T 2657 ~1.0 (3 =v63) 265 7 -1.0 (3467
ist Depth-Omphalion 26X 24.8 1.3 (5.0) 24.6 1.5 {5:.7)
ttock Depth 275 26.6 -0.9 (3.5) 26.4 =-1.1 (4.0)
igh Clearance Height 18.8 18,3 =05 _ Gisl) 1Bl A0ed N3l

“eight in pounds. All other measurement values in centimeters.
l.arge~long subgroup n=89.
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and USAF-1967 Regression Values?*

95%ile
Population Subgroup Regression

riable Value Mean iy (A%) Mean A (0%)
ck Circ Maximum 41.6 40.6 -1.0 (2.4) 40,4 -1.2 (2.9)
yulder Circ 127.6 125.6 -2.0 (1.6) 125:.4 -2.2 (.77
st Circumference 109.4 106.3 -3.1 (2.8) L0655 =259 (2417)
ist Circ-Omphalion 100.1 07 13 -2.8 (2.8) 96.9 =-3.2 (3.2)
ist Circ-Omph/Sit 100.2 96.4 =39 {(3.8) 96.2 -4.0 (4.0)
ttock Circumference 107.9 TO T3 -0.6 (0.6) 106.8 =5 M i o 5
ttoek Cire/Sitting 119.3 1-1:7°.9 -1.4 (1.2) 17 52 -2.1 (1.8)
rtical Trunk Circ 180.2 181.0 0.8 (0.4) 179.9 -0.3 (0.2)
ok Pruiik €ixc/SiE 173.2 1732 Q.1 (0.6) k(37 -0.9 (0.6)
per Thigh Circ 66.2 65.2 -1.0 (1.5) 64,4 -1.8 (2.7)
ser Thigh Cire/Sit 65.0 64,0 =1.0 (1.S) 03D -1.3 (i2:39)
e Circumference 42,2 41.8 -0.4 (0.9) 41,7 -0.5 (1.2)
e Circ/Sitting 43,0 42.6 -0.4 (0.9) 42 .4 -0.6 (1.4)
T Chike/Right 41.0 40.1 -0.9 (2.2) 31989 -0.1 (0.2)
tle Circumference 24.6 24.0 -0.6 (2.4) 2319 -0.7 (2.8)
ye Circumference 53510 51.6 -1.4 (2.6 S 19 -1.1 (2.1)
ceps Circ/Extended/R 34.7 33.5 -1.2 (3.5) 33.4 -1.3 (3.7)
ceps Circ/Flexed/R 36.6 5k -1.1 (3.0) 815:.:8 -1.3 (3.6)
b»ow Circ-Extended 30.1 29.6 -0.5 (1.7) 29.5 -0.6 (2.0)
bow Circ-Flexed 34,2 33.4 -0.8 (2.3) 3812 -1.0 (2.9)
Jexr Arm Circ-Flexed 32.4 il 7 -0.7 (2.2) 31.6 -0.8 (2.5)
ist Circumference 19,2 18.6 -0.6 (3.1) 18.6 -0.6 (3.1)
ceve L/Spine-Scye 31.5 30.4 -1.1 (3.5) 30,1 -1.4 (4.4)
ceve L/Spine-Elbow 65,0 64.6 -0.4 (0.6) 64.1 -0.9 (1.4)
reve L/Spine-Wrist 96.8 965 -0.3 (0.3) 96.1 -0.7 (0.7)
oulder Length 18.7 176 -1.4 {5.9) il T -1.2 (6.4)
terscye 45.0 40.5 -4.5 (10.0) 41.0 -4.0 (8.9)
terscye Maximum 66.6 6.5.. 5 i T S (v A 65.4 w5l el (1.8)
ist Front-Omphalion 44,2 43.6 -0.6 (1.4) 42.9 Slwdr  (2.9)
otch Length-Omphalion 78,2 76.6 =16 {2.0) 76:3 =19 (2.4)
Lst Back-Omphalion 50,9 49.9 =150 1207 49.6 -1.3 (2.6)
ot Length 29.0 28.7 -0.3 (1.0) 28.6 -0.4 (1.4)
>t Breadth 10.6 3.0:::3 -0.3 (2.8) 10.3 -0.3 (2.8)
1l-of-Foot Circ 27.0 26.2 -0.8 (3.0) 26.2 -0.8 (3.0)
-Malleolar Breadth 8.0 s -0.3 (3.8) Tiek -0.3 (3.8)
teral Malleolus Ht 8.0 .2 -0.5 (6.3) 7.5  =-0.5 (6.3}
iial Malleolus Ht 9.5 9.0 -0.5 (5.3) 9.1 -0.4 (4.2)
nd Length 20.5 20.0 -0.5 (2.4) 20.1 -0.4 (2.0)
lm Length 11.7 113 -0.4 (3.4) 11.4 -0.3 (2.6)
nd Br/Metacarple 9.6 9.4 -0.2 (2.1) 9 3 -0.3 (3.1)
nd Circ/Metacarpale 23.1 22.6 -0.5 (2.2) 22.5 -0.6 (2.6)
nd Thick/Meta-3 Bidk 259 -0.2 (6.5) 2.9 -0.2 (6.5)
ad Circumference 59.9 58.7 -1.2 (2.0) 58.7 =2  (2:0)
ad Length 21.0 20%:3 -0.7 (3% 3) 20.3 -0.7 (3.3)
ad Breadth 16.5 15,9 -0.6 (3.6) 15.9 -0.6 (3.6)
Weight in pounds. All other measurement values in centimeters.

Large-long subgroup n=89.




(8 el WU Vaid e o

and WAF-1968 Regression Values*

5%ile
Population Subgroup Regression

iriable Value Mean A (A%) Mean A (a%)
ight 102.3 100.7 -1.6 (1.6) 102.3 - -

‘ature 152.4 135325 -0.9 (0.6) 1524 - -

-ature, Maximum 1529 1520 -0.9 (0.6) 153;0 0.1 40s1)
rvicale Height 130.3 15238 -7 -0.6 (0.5) 130.4 0.1 (0.1)
romial Height 123.0 1527203 -0.7 (0.6) 123.1 Ol (10205
prasternale Ht 123.4 122.6 -0.8 (0.6) 123.5 0.1 (0.1)
1st Point Height 110.0 109.7 =0..3 (0.3} 110.7 0.7 10.6)
1ist Height 93.1 92.9 -0.2 (0.2) 913 . 6 0.5 (0.5)
‘dominal Ext Ht 86.1 86.3 0.2 (0.2) 86.9 0.8 (0.9)
-ochanteric Ht 5% T 76.0 0.3 (0.4) 76.8 Ty (1x.5)
ittock Height 75.4 T i Dl GO 76 .4 TN Sl B
uteal Furrow Ht 66 .4 67.0 0.6 (0.9) (Y 1.3 (2:0)
biale Height 38.2 387 Bl ko308 39,0 0:8 (2.1)
-otch Height 68.1 68.6 Qb 007) 69.0 gD (1.8}
1kle Height 9.2 105 1.3 (14.1) 10.5 1.3 (14.X)
iteral Malleolus Ht 5.8 6.4 0:ci6f (710137 6.4 0.6 (10.3)
itting Ht, Relaxed 78.9 79 .7 0.8 (1.0) 80,1 1.2 (1:5)
tting Height 80.4 80.9 0.5 (06l 81.3 08 (3,1
‘e Height, Sitting 68.7 69.6 029 (13D 69.9 L2t (1T
idshoulder Ht, Sit 53w7 54.3 Diad6l (1500 54.6 0.9 (1.7)
11st Ht, Sitting 21005 2T 1.2 (5.9 22.0 LB fded)
'bow Rest Height 1857 21.6 2.9 (155 ) 20058 3.1 (16.6)
)pliteal Height 38.0 38.8 08  (2=.1) 38.9 0.9 (2.4)
ittock-Popliteal L 4355 44,0 0515 (@10 44,3 0.8 (=85
ittock-Knee Length 53,2 52,8 -0.4 (0.8) B3y 0.3 (D.6)
‘romion-Radial Lgth 28.3 29 .0 0.7 (2.5) 293 0.8  C2:8)
\diale-Stylion Lgth 21.2 AR 07 (Ba3) 219 0.7 (3e3]
wumb-Tip Reach A 69.6 1.9 (2.8) 69.8 el (k)
wumb-Tip, Extended 76.0 783 28 (3.0) 78.6 2:5:6 (3.4)
rerhead Reach 185.2 185.5 0.3 (0.2) L8172 2.0 (1.1)
:ck Circumference Bl 32.4 1.3 (4.2) B L2 (18.9)
ioulder Circ 92.6 93-.:8 N o () 1) 94.6 20, (229
iest Circ at Scye P70 78.4 Led 11.8) PYa D 2.0 (2.6)
1st Circumference 8l.6 83. 9 243  (2:8) 84.0 2:4 (2.9)
iest Circ Below Bust 67.2 68.9 loa | (24:5) 69.3 2 T3t
11st Circumference 595 61.0 L5 (2555 61.4 .9 (3520
>dominal Ext Circ 74.8 T e 223 (3.1) 78.4 3.6 (4.8)
ip C-7" Below Waist 85.1 8555 0.4 (0.5) 86.9 L8 (G260
ip C-9" Below Waist 85.8 86.4 0:6 « (0.7) 88.0 2.2 (2.6)
per Thigh Circ 48.7 50.1 Leoth  [2:9) 51.0 2.3 4. 7)
lee Circumference 32,8 LA 0.3 (0.9) 33516 0.8 (2.4)
AE CTilke, Bight 30.6 3153 07 (2:3) 381,449 R T (1 00 )
1kle Circumference 19.0 19.6 0.6 (3.2) A9 9 0.9 (4.7)
»rtical Trunk Circ 143.5 184038348 053 (0.2) 144.7 L2 (0.8)
rt Trunk Cire, Sit 139.4 131947 0.3 (0.2) 140.6 1.2 (0.9)
IEEoEK ©YXFe, Sit 90.9 912 0.3 (0.3) 92.4 oS H(E=76)
'ye Circumference 33.6 34.3 0.7 (2.1) 34.6 1.0 (3.0)
:illary Arm Circ 23.9 24.9 1.0 (429 253 1.4 (5.9)
iceps C, Relaxed, R 22.2 230 2 1.0 (4.5) 23.6 Bed:  i(16::3%)
iceps C, Flexed, R 23,3 24.3 1.0 (4.3) 24.7 1.4 (6.0)

Weight in pounds. All other measurement values 1in centimeters.
Small-short subgroup n=59.
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; Comparison of 5th Percentile Values With Small-Short Subgroup Values

Q ® and WAF-1968 Regression Values*
5%ile
Population Subgroup Regression

Variable Value Mean A (A%) Mean A
Elbow Circ, Flexed 24.2 24,8 0.6 (2:.9) 2552 1.0
Forearm C, Relaxed 21.3 2536 0..8 (. 4) 22.0 0.7
Forearm C, Flexed 22.6 23.1 0id  (2:2) 23.4 0.8
Wrist Circumference 1.3 8 14,1 03  (2:2) 14,2 0.4
Biacromial Breadth 33412 34.0 0.8 (2.4) 34.3 1.0
Bideltoid Breadth 38.2 38.8 0.0 (5.8) 39 .4 i
Chest Breadth 251 259 0.8 (3.2) Sl L=3
Bust Pt-Bust Pt Br 156}l 17.4 ded (1) 1734 1.3
Waist Breadth 21.2 21.9 0.7 (B.3) 2254l +0.9

Hip Breadth - 92.0 0.4 (1.3) 312:.°6 1.0
Thigh-Thigh Br, Sit  33.8 34.6 5.8 (2.4) 354 1.6
Humeral Breadth, R 56 Sy 0.2 (3.6) B e -2.8
Femoral Breadth, R i 7528 0.4 (5.4) il 03
Chest Depth 209 2.9 1.0 {(4.8) 2l 1.0
Waist Depth 14.8 135...4 0.6 (4.1) 15,5 Q.7
Abdominal Ext Depth A7, 8.7 0.8 (4.5) 158 .9 10
Buttock Dbepth 18.4 19.0 0.6 {3.3) 19.4 e =10)
Thigh Clearance 10.4 1,049 0.5 (4.8) 15400 0.6 =65
Shoulder Length 1. 3t+0) 1819 0.9 (6.9) 14.0 [
Neck-Bust Point Lgth 22.5 24,1 1.8  (7,:1) 240 L5 6
Strap Length 59.2 6ilc 8 2.6 (4.4) Giled 2.3 (3
Interscye 3s 2 3352 2.0 (6.4) 33.4 2.2 (7
Interscye, Maximum 43.9 46.1 2.2 15.49) 46.4 Za> h
Back Curvature 356 39.4 1.8 (4.8) 39.7 Zds 15
Waist Back 37.0 38.3 L 1345 38.4 Lo (3
Anterior Waist Lgth 30.5 31:6 i (3167 31.8 1.3 (4
Sleeve Insean 40.2 41.4 1.2 (3.0) 41.6 1.4 (3
Spine~-To-Scye Lgth o 19, 7 1.4 (7.7) 19,4 1.2 (6
Spine-To-Elbow Lgth 49 .4 50.0 0.6 (L.2) 50,2 D&
Spine-To-Wrist Lgth 74.2 74.6 0.4 (0.5) 15:. 0 0.8 (1
Hand Length 16.9 17.4 Ge2 (309 17.4 0S8
Hand Breadth 6.9 Tl fs3 4.3) s 2 0.3 (4
Hand Circumference 16.8 17.5 0.7 (4.2) 1i7..'5 0.7 (4
Foot Length 22.2 2R 0.3 (1.4) v BB (2
Foot Breadth 8.0 8.4 0.4 (5.0) Bl 85 (6
Head Length 1773 s DB §3%5) 18.0 0.7 (4
Head Breadth 13,5 14.3 U8 5.9 14.3 0.8 (5
Head Circumference 52 0.3 53.4 M (A B 58.7 1.4 (2
* Weight in pounds. All other measurement values in centimeters.

Small-short subgroup n=59.



and WAF-1968 Regression Values?*

95%ile
Population Subgroup Regression

-iable Value Mean A (0%) Mean b (04%)
ght 156.4 160.7 4.3 (2.7) 156.3 -0.1 (0.1)
ture 172.2 Le2es 7 0.5 (2.9) 1722 - -
tture, Maximum 15728 173.4 0.6 (0::3) /2 8 - -
‘vicale Height 148.4 149.0 0.6 (0.4) 148.4 - -
omial Height 141.1 141.5 0.4 (0.3) 140.9 0.2 (0.1}
)rasternale Ht 140.9 7 0,6 (0.4) 140.9 - -
;£ Point Height 152873 126.6 -0.7 (0.5) 126.2 =l.ol  (0.9)
ist Height 107.9 i 0 )7 B =02 (02 107.2 -0.7 (0.6)
iominal Ext Ht 100.7 100.0 =07 (0T 99.5 -1.2 (1.2)
chanteric Ht 89.8 89.3 -0.5 (0.6) 88.8 s L O o W 9
.tock Height 89.2 88.9 -0.3 (0.3) 88.2 -1.0 (1.1)
1teal Furrow Ht 79.4 78.6 -0.8 (1.0) 77.8 -1.6 (2.0)
»>iale Height 46.1 45.7 -0.4 (0.9) 45,1 -1.0 (2.2)
>tch Height 8l.4 80.9 -0.5 (0.6) 80.1 -1.3 (1.6)
.le Height 13.6 12.1 -1.5 (11.0) 11.9 -1.7 (12.5)
_eral Malleolus Ht 7.8 i, -0.6 (7.7) P2 -0.6 (7.7)
“ting Height, Relaxed 89.7 88.6 -1.1 (1.2) 88.7 -1.0 (110l
ting Height 90.9 910}.72 -0.7 (0.8) 90.1 -0.8 (0.9)
© Height, Sitting 78.8 77.8 -1.0 (1.3) 7T -1.1 (1.4)
lshoulder Ht, Sit 62.5 615 -1.0 (1.6) 61.6 -0.9 (1.4)
st Height, Sitting A6 . 2 24.8 -1.4  (5.3) 24.9 -1.3 (5.0)
ow Rest Height 26.9 23.2 -3.7 (13.8) 23.7 ~3.2 (11.9)
yliteal Height 44.1 4i3e 7 -0.4 (0.9) 43.3 =08 (L)
tock-Popliteal Lgth 52.6 51.9 -0.7 (1.3) S1.4 -1.2 (2.3)
.tock-Knee Length 61.9 61:9 - - 6L, 3 .2 {D:3)
‘omion—-Radiale Lgth 33.6 33.3 -0.3 (0.9) BB =055 a5
liale-Stylion Lgth 25.7 25 s it -0.6 (2.3) 25.0 -0.7 (2.7)
imb-Tip Reach 80.5 78 .7 -1.8 (2.2) 78.7 -1.8 (2.2)
mb-Tip, Extended 92.3 89.4 -2.9 (3.1) 89.4 -2.9 (3.1)
:rhead Reach 261L355.3 211.8 -1.5 (0.7) 211.8 -1.5 (0.7)
sk Circumference 36.7 35.8 -0.9 (2.5) 35545 -1.2 (3.3)
bulder Circumference 109.4 108.6 -0.8 (0.7) 1907 23 -2.1 (1.9)
»st Circ at Scye 93.2 91.9 -1.3 (1.4) 90.5 -2.7 (2.9)
st Circumference 100.2 98.4 -1.8 (1.8) 9i6l.:7 -3.5 (3.5)
st Circ Below Bust 83.1 8l.6 =15 7 (1.8) 80.4 -2.7 (3.2)
.st Circumference Tilie 2 75.9 -1.3 (1.7) 74.2 =300 T {3419
lominal Ext Circ 98.6 95.4 =32 (332 94.4 -4.2 (4.3)
y C=7" Below Waist 1035 3 101.8 =1.5 {(1:5) 101.7 -1.6 (1.6)
> C-9" Below Waist 105.6 103.7 -1.9 (1.8) 103.9 -1.7 (1l.6)
er Thigh Circ 62.6 61.0 Blaf  (246) 60.9 -1.7 (2.7)
e Circumference 40.2 39.6 -0.6 (1.5) 39.4 -0.8 (2.0)
B R, ‘RugGHE 37.9 36" 7 -1.2 (3.2) 36.9 -1.0 (2.6)
:le Circumference 23533 22 +3 -1.0 (4.3) 2225 -0.8 (3.4)
rtical Trunk Circ 166.3 165.7 -0.6 (0.4) 165.3 -1.0 (0.6)
't Reuhk (Clres Sk 161.0 160.4 -0.6 (0.4) 160.5 -0.5 (0.3)
Cteock CArE:, Stk 110.8 109.3 -1.5 (1.4) 109.0 -1.8 (1.6)
‘e Circumference 41.1 40.3 -0.8 (1.9) 40,1 -1.0 (2.4)
Lllary Arm Ciirc 3zt 30.6 -0.9 (2.9) 3i0¢, . -1.4 (4.4)
eps C, Relaxed, R 29.7 21815 -1.2 (4.0) 28.2 =15 55
teps C, Flexed, R 30.8 29.7 -1.1 (3.6) 29.4 -1.4 (4.5)

Jeight in pounds.

All other measurement

narge-long subgroup n=66.

values in centimeters.



and WAF-1968 Regression Values*

95%ile
Population Subgroup Regression
iable Value Mean b (A%) Mean A (0%)
»ow Circ, Flexed 30.0 29.0 -1.0 (3.3) 29.0 -1.0 (3.3)
-earm Circ, Relaxed 25.8 2555 -0.3 (1.2) 2513 -0.5 (1.9)
-earm C, Flexed 257i5 2l -0.4 (1.5) 26.9 -0.6 (2.2)
ist Circumference 16.2 16.0 =020 W12 559 -0.3 (1.9)
icromial Breadth 38.6 31729 -0.7 (1.8) 8.6 -1.0 (2.6)
leltoid Breadth 45.9 45,2 -0.7 (1.5) 44,8 -1.1 (2.4)
:st Breadth 31 4 30.5 -0.9 (2.9) 30.2 -1.2 (3.8)
st Pt-Bust Pt Br 21 .2 20.2 -1.0 (4.7) 20.0 -1.2 (5.7)
ist Breadth 27.6 27.0 -0.6 (2.2) 26.6 -1.0 (3.6)
> Breadth 38.8 37.6 -1.2 (3.1) 37,8 -1.0 (2.6)
gh-Thigh Br, Sit 8% 3 41.7 -1.6 ((3...7) 41.6 -1.7 (35190
ieral Breadth, R 627 655 -0.2 (3.0) 6.5 -0.2 (3.0)
woral Breadth, R 849 8.6 -0.3 (3.4) B.5 -0.4 (4.5)
»st Depth 272 26.5 -0.7 (2.6) 25,8 -1.4 (5.1)
ist Depth 20.2 19, 2 el @ 50 18.8 ~-1.4 (6.9)
lominal Ext Depth 24.8 2087 -1.1 (4.4) 23,4 -1.4 (5.6)
.tock Depth 24.3 23.4 -0.9 (3.7) 2953 -1.0 (4.1)
.gh Clearance 14.6 14.3 =0.3 (2.4) 14.1 -0.5 (3.4)
ulder Length 16.4 15.6 -0.8 (4.9) 15.4 -1.0 (6.1)
‘k-Bust Point Lgth 28.8 278 =10 {3.5) 27 .3 =1ab  _5.2)
‘ap Length 72:1 70.4 -1.7 (2.4) 69,6 ZISL H35357)
.erscye 39 ;2 3.3 -1.9 (4.8) B italk -2.1 (5.4)
.erscye, Maximum 54.7 53,6 -1.1 (2.0) 528 -1.9 (3:5)
-k Curvature 47.6 45.9 -1.7 (3.6) 45 1 -2.5 (5.3)
st Back 44,3 43255 -1.8 (4.1) 42,7 -1.6 (3.6)
erior Waist Lgth 36:9 36,0 0.9  {2.4) 195 Sl 8o
eve Inseam 48,2 46.8 -1.4 (2.9) 46.7 -1.5 (3.1)
ine-To-Scye Lgth 22477 2816 -1.1 (4.8) 21.4 =183t 5e7)
ne-To-Elbow Lgth Silhierd Silvs:0 -0.3 (0.5) 5667 -0.6 (1.0)
ne-To-Wrist Lgth 85.1 85.0 -0.1 (0.1) 84.4 -0.7 (0.8)
'd Length A 9.5 -0.6 (3.0) A58 AlsY  (Bwo)
id Breadth 8.2 8.0 -0.2 (2.4) T -0.3 (3.7)
1d Circumference 19.8 1:9.: 3 -0.5 (2.5) 149, 2 -0.6 (3.0)
't Length 26.0 2546 -0.4 (1.5) 2/5.. 6 -0.4 (1.5)
>t Breadth 9.8 943 -0.5 (5.1) 9.3 -0.5 (5.1)
«d Length 19.5 18.9 -0.6 (3.1) 18.9 -0.6 (3.1)
1d Breadth 1555 14.8 -0.7 (4.5) 14.8 -0.7 (4.5)
1. Cizcumference 57.6 56.2 -1.4 (2.4) 56a2 -1.4 (2.4)

veight in pounds.

Large-long subgroup n-66.

All other measurement
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values in centimeters.



page the largest percentage difference (A%) is for elbow rest
height, an anatomically atypical dimension. The dimension is
dependent upon two interacting variables; shoulder height,

sitting, and shoulder-elbow length as:

Shoulder Height (S) Shoulder-Elbow Lgth Elbow: Rest Ht
5th Percentile 56.5 - 3322 # 20.9
Subgroup Small-Short 56.8 - 33,3 = 213=.5

This is the type of inconsistency in 5th percentile values
which has caused widespread scepticism of the percentile man
concept.

The average deviation from 5th percentile value appears
to be somewhat larger for the regression than for the subgroup

means. The summary statistics - disregarding the sign (absolute

deviation) - are as follows:
USAF
Small-Short Subgroup Mean Regression Value
A* A% h* A%
Range 0-3.9 0-12.5 0-4.4 0-14.4
|Mean]| 0.71 B3 1.08 =0
Sl 0.66 2.43 0.86 2.64

The "large-long" subgroup's anthropometric values (Table 7)
are, in general, smaller than the 95th percentile value throughout
despite the fact that the subgroup mean value is greater for
both weight and height (4.8 lbs and 8 mm). Some of the devia-
tions are extremely large--particularly the reach dimensions and

the torso circumferences. The summary statistics, disregarding

sign, are

* In centimeters, weight not included.
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USAF
Large~Long Subgroup Mean Regression Value

A* A% A* A%
Range 0-4.5 0-10.0 0-4.0 0-10.2
|Mean | 0.89 2.19 &0 242
8.5 0.75 1.88 ' 0.78 1.84

Comparable subgroup statistics for the 1968 anthropometric
survey of Women of the Air Force data are given in Table 8
("small-short") and Table 9 ("large-long"). The "small-short"
subgroup mean weight and stature are smaller than the 5th per-
centile values and the II.large--long“ greater than the 95th pexr-
centile values similar to the male comparisons. The remainder
of the dimensions are not grossly different from their corres-
ponding percentile values although the arm reach and torso cir-
cumferential dimensions exhibit the largest average deviations.
The subgroup mean and regression mean deviations, disregarding

sign, are shown below.

WAF
Small-Short Subgroup Mean Regression Mean
R A% B A%
Range 0.2-2.9 0.2-15.5 0-3.6 0-16.6
|Mean | 0.88 3.03 l.ge 870
Si.B- 0.59 2.78 0.71 2007
WAF
Large-Long Subgroup Mean Regression Mean
A* A% A% A%
Range 0-3.7 0-13.8 0-4.2 0-12.5
|Mean| 0.95 2.49 1020 3.02
S.D. 0.65 215 0.80 2122

* In centimeters, weight not included.
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These results are comparablé to those obtained for the male
data and again indicate that the subgroup deviations are, on the
average, smaller than those for the regression means. The sub-
group mean values are, however, based upon a relatively small
group (n's of 59 to 89) and we might, therefore, expect occasion-
al erratic values to occur on the basis of one or morec members
of a subgroup having extreme disproportionality. 'There are suf-
ficient data here, however, to illustrate that the patterns of
values are similar for the various subgroups and that the results
are not simply variations due to small sample size.

The potential usefulness of either the subgroup mean or,
perhaps more appropriately, the regression values to depict the
size of "small" and "large" men in design problems should not
be overlooked. We would suggest that when it is desirable to
depict the range of a population for three~dimensional presenta-
tion, the regression mean data be utilized. These data will
integrate well, are not unrealistic in nature, and do represent
more accurately "average" values for each tail of the distribu-
tion. They are, in addition, not so dissimilar from the percen-
tile values as to cause a grievous loss of information to the
designer. They would, we believe, be far more appropriate data
for body forms for general use, such as in deceleration studies,
than the currently used 5th and 95th percentile data. For other
than such general use, we would reserve judgment.

Three-dimensional representations for clothing and
personal protective equipment design do not normally involve

only the tails but the whole of the body size distribution.
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The number of forms (sizes) necessary is then a function of the
design population to be fitted, the characteristics of the
material to be used, and the design item in terms of its form

and function. The design solution, in terms of dimensional
sizing, is thus often unique to a particular end item and may be
wholly inappropriate for other applications. (McConville, et al.,
1963; Ziegen, et al., 1960; McConville and Alexander, 1975.)

Drafting board manikins are also a relatively specific appli-
cation of body size data and as such we &re, as yet, unwilling
to suggest that the subgroup mean or regression values are more
appropriate input data than the currently used percentile values.
We do believe, however, that they merit consideration for
such applications.

While this discussion has centered on the design limits in
body size, as represented by the 5th and 95th percentile body
forms, it is recognized that other percentile design limits are
often used. Multiple regression equations have, therefore, been
included in Appendix B for predicting body size dimensions from
the variables of stature and weight, and sitting height and
weight. These regression equations were developed using the USAF
1967 and Air Force Women 1968 anthropometric survey data but can
be used with a high degree of confidence for comparable segments

of the U. S. sivilian population.
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APPENDIX A

COMPARISON OF PERCENTILES, SUBGROUP MEANS, AND REGRESSION
MEANS FOR MALE AND FEMALE MILITARY POPULATIONS ESTABLISHED ON
THE VARIABLES OF SITTING HEIGHT AND BODY WEIGHT

Sl




443D, AL

. . Comparison of 5th Percentile Values With Small-sShort Sitting Heigh

" 3 Subgroup Values and USAF-1967 Regression Values*
Sm-Sh
5%ile Sit-Ht Population
Population Subgroup Regression

Variable Value Mean A (0%) Mean A (h%)
Weight 140.2 135.0 -5.2 (8..7) 1l40.2 - -
Height (Stature) 167.3 1675k -0.2 (0.1) 168.6 1.3 (0.8)
Cervicale Height 142.5 1324 =01 (Bsl) 144.1 1,6 {1.1)
Acromion Height 1315077 13507 = = 137753 1.6 (1.2)
Radiale Height 10,8 105.0 0,2 (0.,2) 105.9 ) % R P
Stylion Height 80.2 80.5 0is:3 (0.4) 81l.4 Liss2 (1:52)
Dactylion Height 61.5 62.1 0.6 (1.0) 62.8 .8t (2535
Suprasternale Ht 1:36 ¢ 1361 -0.2 (0.1) LS =5 1.2 (0.9)
Nipple Height 1208 121.4 0.6 +0;5) 12248 Tl Cles)
Waist Ht-Omphalion 98.7 100.2 S5 (- i5e) 101.3 2.6 (2.,6)
Iliocristale Ht TOL .2 162,65 L2 (12 103.7 2.4 (2.4)
Buttock Height 83.1 84.9 1.8 (9.9 85.8 2.7 B2
Trochanterion Ht 86.9 88.6 N (2.0) 819, 2.8 (31,2
Gluteal Furrow Ht 74.6 76.4 1.8 (2.4) 53 Dier (3.6)
Crotch Height 7:8iun3 80.7 2.4 (3.1) 81.4 i (4.0)
Patella Top Height 48.5 49,5 daddi  (2051) 50., 1 1.6 (2,3)
Knee Circ Height 4507 46.6 &,.9 (2.,0) 47.1 1.4 (3.1)
Fibular Height 40.2 41.2 1.0 (3.58) 41.7 L5 3.7
Calf Height 32.0 3133 k.23 (4.1) 33.6 1.6 (5.0)
Ankle Height 12,0 . L8, 1 Lk (%20 i%: PR 1.1 = (9.2}
Sitting Height 88.1 8745 -0.6 (0.7) 88.1 - -
Eye Height/Sitting 761 5.9 =2 030 6:5 0.4 (0.5)

"dshoulder Ht/Sit 60.2 519518 -0.4 {0%174) 60.5 0.3 (10..:5)
acromion Height/Sit 56.5 56.1 ~-0.4 (0.7) 57..0 0.5 (0.9)
Elbow Rest Ht/Sit 20.9 22.4 15 (72 22,8 IRE) (19:-17)
Knee Height/Sitting 51.7 523 0.6 (1.2) 5259 a2 (2537
Popliteal Ht/Sit 40.0 41.5 1ai5 (3.8) 4l 8 i 18 (4.5)
Buttock-Knee Length 56,0 5167 0.7 . LL.95 57 . & Lod (2.5
Buttock-Popliteal 46.1 47.2 il . (2.4) 47.8 A U7 (3.7)
Shoulder-Elbow Lg 3.2 33.9 0.ed...... $2al) 34.4 1.2 (3.6)
Acromion-Radiale Lg 30.2 30.9 B 28 31.4 T2 4.0)
Elbow-Wrist Length g 28.4 0.7 %2853 28 1.0 (376)
Radiale-Stylion Lg 24.6 25.3 07 (2,85 25V 1.8 (4.5
Elbow-Grip Length 312:..6 L Ow? 6241 33,7 ]I %
Thumb-Tip Reach T D Jibey S Rialb: 380 A 2:8 {Z.8)
Thumb-Tip Reach/Extd 82,3 85.4 2 (3.8) 85.8 SImG (4.3)
Sleeve Inseam 44.4 46.1 1.7 (3.8) 46.7 253 (5.:25)
Biacromial Breadth 3/ L) 38.7 1.2 (3.2) 21950 1. 1S (4.0)
Bideltoid Breadth 44,1 44 .3 0.2 (0.5) 45.3 L2 = (27
Chest Breadth 29> 30.0 0.5 177 30.6 s Al (3357
Waist Breadth-Omph 2:7 2 219514 B2 0T 2812 T 0 (379
Hip Breadth 323 321,72 -0.1 (0.3) 3289 0.6 (1.:9)
Hip Breadth/Sitting 34.2 34,0 0.2 (0.6) 34,9 g.7 12.00
Elbow Breadth Bone/R 6.5 6.8 0.3 (4.6) 6.8 0.3 (4.6)
Forearm-Forearm Br 48. 2 49.6 1.4 (2.9) 50.9 2ol (5..:62)
Knee Breadth Bone/R D3 9.4 Ol Al gl 9.4 01 1.1
Chest Depth 213 22.2 0.9 4523 22.7 1.4 (6.6)
“aist Depth-Omph 18.9 19.6 Bed €3:7) 20.3 led (74

attock Depth 20.7 21 52 0.5 (2.4) 21.8 Lol 535
Thigh Clearance Ht 14.3 14.7 0.4 (2.8) 85t 0.8 (5.6)
* Weight in pounds. All other measurement values in centimeters. Small-s

aiF+tinea Meadrchb ~ridairaemnaae B =)



Subgroup vatues and USAE-1Yb/ Kegyression Values*

Sm-Sh
5%ile Sit-Ht Population
Population Subgroup Regressiocon
‘ariable Value Mean A (1%) Mean b (0%)
leck Elre = Max 35 .4 8%, 0.5 €1.4) 36.4 10 (2.8)
shoulder Cikc 108.4 1885 Dd  E01) 116, 7 e (2 .1)
‘hest Circumference 88,6 9051 L=5:  Hls7T) 9.8 Bieii2 (3.6)
laist Circ-Omph 75 %7, 270 1523 [ )’ 79..6 Bk (65::-24)
laist Circ-Omph/Sit 75,4 T2 10288 2.0 79.8 4.4 (5.8)
JIEEOCR Eire 89,7 89.4 -0.3 (0.3) 9.1 1.4 (1.6)
mttock Citc/Sit 97.1 96.7 -0.4 (0.4) 99.0 1.9 (2.0)
Jertical Trunk Circ 156.7 4530/ -3.0 (1.9) 1568 -0.4 (0135
Jert Trunk Clre/Sit 150.4 148.0 -2.4 (1.6) 180, 2 -0.2 (0.1)
Jjpper Thigh Circ 5155 52424 0l 41T} 53,6 2l (4.1)
Jpper Thigh Circ/Sit 50.8 51.4 Y R W 52.7 T8 (5.0)
‘nee Circumference 356504 35,23 -0.1 (0.3) 315,19 C.5 (1.4)
(nee Clre/Sitiing 36.0 36.1 @.1 10.3) 36..5 0ecs (1.4)
salf €ire/Right 3.5 34.0 05 .55 34.7 g2 (3.6)
\nkle Circumference 20.4 20.8 054 © (128003 21.0 0.6 (2..9)
scye Circumference 43.8 44.1 D3 0:7) 45.2 1.4 3.2
jiceps Circ/Extd/R 270 278 Bl (3.0 283 w (4.8)
3iceps Circ/Flexd/R 29,1 2958 0.7 (2.4) 30.4 Liad (4.5)
Jlbow Circ-Extended 25.4 25.6 0.2 (0.8) 25.9 0155 (2.0)
ilbow Circ-Flexed 2855 293 0.6 12.1) 29,5 ) (3.5
.ower Arm Circ/Flexd 27.2 2T DD  WELZ8Y 28.0 0.8 (2.9)
Jrist Circumference 16,2 06225 0.3 (1.9) 167 0.5 (3.1)
;leeve Lg/Spine-Scye 25.5 265 L0 3.9 26:9 1.4 £5.5)
;jleeve L/Spine-Elbow 56.4 5659 D5 (0590 5957 13 23
;leeve L/Spine-Wrist 85.2 85.6 0.4 (0.5) 86.7 1.5 (1.8)
shoulder Length l4.6 Ji5l557 i (7.5) 15.8 1.2 (8.2)
Interscye 8245 36.9 4.4 (13.5) 36.9 4.4 (13.5)
[nterscye Maximum 56.6 S50 0.4 {(0.7) 58.1 1S (2.7)
Jaist Front-Omph 36.9 375 0.6 (J- 60 31«8 09 (2.4)
rotch Lg-Omphalion 63.6 64.0 0.4 (0.6) 6541 1:5 (2.4)
Jaist Back-Omphalion 43.1 43.5 0.4 (0.9) 44.1 1030 (2...3H
‘oot Length 20551, U507 0.6 (2.4) 25.8 0.7 (2.8)
foot Breadth 9.0 9.3 L3 (3585 9.3 0::3 (:3:,:82)
Ball-of-~Foot Circ 22..9 23.4 055 (2.2) 2326 0.7 (8.1
Bi-Malleolar Br 6.7 6159 052 (3200 710 B8 (4.5)
Lateral Malleolus Ht 6.2 6.6 0.4 (6.5) 6.7 0.5 {8l
‘ledial Malleolus Ht 756 8.0 0.4 (5.3) 8ol 0::5 (6.6)
Hand Length 17.8 18.2 0.4 (72125} 18.4 0.6 (3.4)
Palm Length 10.0 1.0...3 0.3 {(3.0) 10.4 0.4 (4.0)
Hand Br/Metacarpale 82 85 Blatdl . L) 825 0,.3 (3.7)
{land C/Metacarpale 20.0 20.6 0.6 (3.0) 20.7 0.7 (35155
iland Thick/Meta-3 bl 2.7 08¢ (2450 Dx ) 03 (132050
lead Circumference 5552 56 0.9 (1.6) 56.4 P {2.2)
Head Length 18.8 19.4 0.6 (32} 1e9-35 0.7 (3.7)
ifead Breadth I 7 15.8 0.6 (4.1) BB 0.6 (4.1)
¥ Weight in pounds. All other measurement values in centimeters. Small-shor
sitting height subgroup n=58.
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Subgroup Values and USAF-1967 Regression Values*

Large-Long

95%ile Sit-Ht Population
Population Subgroup Regression

riable Value Mean A (A%) Mean A (A%)
ight 210.8 215.9 St s (2.4) 210.8 = -

ight (Stature) 187.7 187.6 =0, 1 {9.1) 186.8 -0.9 (0.5)
~vicale Height 161.8 161.3 0.5 (0.3) 160.7 -1.1 (0.7)
comion Height 154.8 154.5 T 153.8 =L, 0 {0.86)
ilale Height 120,10 119.6 0.8 " {6._72) 1192 =08 1059
'lion Height e 90.6 -0,7 (0.8) 92 2 T R
'tylion Height 132 i Al 11.5) 1.8 =1.3 .8
srasternale Ht 154.5 154.2 -0.3  (0.2) 153.5 -1.0 (0.6)
)ple Height 138 1871 -1.0 (0.7) 136.4 =Nt W22
ist Ht-Omphalion 114.3 12,53 =3 f ¥ 7y 2.3 e T &
focristale Ht L/ .2 1183 1.9 [T.6) TLIEssY 2.1 {1.8)
Ltock Height 97..5 95.3 ~3.F - (2.3} 94.9 =26 GRS
>chanterion Ht 101.3 98.7 -2.6 (2.6) 98.6 e A ()
uteal Furrow Ht 87.9 85.6 -2.3 (2.6) 85,2 “ond 1)
>tch Height 2.0 89.2 -2.8  (3.0) 89,1 =2.9 'y 29)
‘ella Top Height 5.5 55.6 1.8 (2.3} 55.4 =1.%5 {2 63
re Circ Height Lo e 5:2..5 -1.4 (2.6) 52.4 =}.5 KZ2.8)
sular Height 47.6 46.4 =1,2 (2.5) 46.3 ) e E 7 1 T
Lf Height 39.3 38 1 =12 {3.1) 3T =Ta@ 141D
:le Height 158 14.3 =-1.5  (9.5) 14.4 -1.4 (8.9)
ting Height 98.6 99.3 0.7 (0.7) 98.6 = -

» Height/Sitting 86.1 86.5 0.4 (0.5) B5.7 -0.4 (0,5)
ishoulder Ht/Sitting 69.2 69.5 68 (0.4 69.0 -0.2 (0.3)
-omion Ht/Sitting 65.9 65.9 - - 65.4 -0.5 (0.6)
sow Rest Ht/Sitting  29.5 27.9 =, 6 " (5. 47 27.7 -1,8 '(6,1)
e Height/Sitting BRI 59,1 =8 (. 3 580 -1.0 (1.9)
vliteal Ht/Sitting 47.5 46.0 ~1.8 (3.2) 45.8 -1.7 (3.6)
ttock-Knee Length 65.0 63.7 ~1ed [2.,0) 63.7 el 3 2400
tock-Popliteal 54.6 53,2 -1.4 (2.6) 53,2 =l.d (Be)
oulder-Elbow Length  38.8 38.0 -0.8  (2,1) 7.7 Lyl 2.3
romion-Radiale Lg 35,8 34.9 -0.9 (2.5) 34.6 -0.8 (2.2)
>ow-Wrist Length 304k 1.4 ~deul (Sl 1.4 sla 0 3.
liale-Stylion Lg 29.2 28.3 #0030 28,2 ek 0 (2od)
>ow-Grip Length 37.9 36.9 -1.0 (2.6) 36.9 -1.0 (2.6)
umb-Tip Reach 87.0 84.8 2.2 (2.5) 84.2 -2.8 (3.,2)
imb-Tip R'ch Extended 97.3 94.7 a2 987 -3.6 (3.7)
ceve Inseam 52.8 508 =200 (3.U8) 50.6 FPwe N2
acromial Breadth 43.8 42.8 =0 2.3 42.6 =12 (R
deltoid Breadth 52,6 519 S0P (1.5 LI T 0 I
>st Breadth 36,5 35.4 =11 1.0 35.2 =1.3 (3,6)
Lst Breadth-Omphalion 35.0 34,2 =0 (24 3) 34.0 -1.0 (2.9)
p Breadth 3185 38.0 =05  (1:3) 279 -0.6 (1.6)
p Breadth/Sitting 41.8 41.1 =i0a7 (LT 41.1 -0.7 (1.7)
bow Breadth Bone/R Tl y -0.2 (2.6) T4 -0.,3 (32,9)
rearm-Forearm Breadth 60.7 58.6 -2.1 (3.5) 58,2 -2.5 (4.1)
e Breadth Bone/R i 10.6 =0l (0.9 10.6 -0.1 (0.9)
cst Depth 277 26.7 =0 (3,6 26.6 -1.1 (4.0)
ist Depth-Omphalion 26.1 24.7 -1.4 (5.4) 24.6 1.5 15.7)
ttock Depth 275 26.4 o s R I 5 26.5 sl . 136
igh Clearance Height 18.8 18.3 =018 162 =00) 18.2 -0.6 (3.2)

Weight in pounds. All other measurement values in centimeters. Large-long
sitting height subgroup n=80.
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R e R &

Pt e Mse N W adaad

Large-Long

A v

v a v daset Vel UCeo

95%1ile Sit-Ht Population
Population Subgroup Regression
~iable Value Mean A (A%) Mean A (A%)
2k Circ Maximum 41.6 40.9 07 (e ) 40.5 -1.1 (2:,6)
sulder Circ 1276 126.2 =1.4 [Lal) 195, 5 «2s1 LL.6)
:st Circumference 109.4 1066 =2.8 [2.6) 106.2 ~3.2 {2.9)
ist Circ-Omphalion ] ) 97.2 =7.8: [2.9) 96,7 -3.4 (3.4)
ist Circ-Omph/Sit 10012 96,0 =42 "4 2 96.0 ~-4.2 (4,2)
ttock Circumference  107.9 107.3 -D.6 (0,6) 107.0 w9 AD.8)
Etoek Cire/Sitking .118.3 1398 Sl (el sy AP 2.1 1380
rtical Trunk Cire 180.2 182.1 1.8 dd.2) 180.9 0,7 40.4)
rt Trunk Circ/Sit L73..2 174.4 1.2 10.7) I73.4 0,2 Wh.)
>er Thigh Circ 66.2 65.0 =1.2 (1,8 64.6 =1,6 42 4)
per Thigh Cire/Sat 65.0 64.1 -0.9 ({1.2) 63.7 =43 (2.0)
re Circumference 42,2 g9 =0.3 10.7) 41.7 0.5 A1 .29
se Circ/Sitting 43,0 42.6 =0,4 (0.9) 42.4 6 U143
Lf €irc/Right 41.0 40.1 D9 12.2) 40.0 wdy8 42.4)
<le Circumference 24.6 24.0 =0,6. (2:4) 24.0 -0.6 (2.4)
yeé Circumference 530 5 5i8 all .3 AZad) 51.0 &L, 1 QA%
ceps Circ/Extended/R 34.7 33.9 .8 (2530 335 =ly2 3.5
reps Circ/Flexed/R 36.6 35.8 =0=8 (Ber2) 35.4 1.2 {3.33
»ow Circ-Extended | 29.8 =08 (gl 29.6 =P8 .9
yow Circ-Flexed 34,2 B3l w8 " 23 381 sl K32
;er Arm Circ-Flexed 32, 4 32:-0 =0 8 sy 397 U R Y
ist Circumference i 18.8 0,4 (@) 18.6 -0.6 (3.1)
reve L/Spine-Scye < I 80..5 =10 (8.°2) 302 i 5 (O
reve L/Spine-Elbow 65.0 64.4 -0.6 (0.9) 63.8 -1.2 (1.8)
seve L/Spine-Wrist 96.8 96.0 ~Q.8. " (0.,8) 950 =T 4 4.4
>ulder Length 1857 745 =1.2 (6.4) L7 .5 =L 2 (6.4)
_erscye 45.0 40.7 -4.3 (9.6) 40.9 -4.1 (9.1)
terscye Maximum 66.6 65,5 -1.,1 {(1.7) 65.4 -1.,2 (1.8)
st Front-Omphalion 44,2 43.8 -0.4 (0.9) 43.2 i I ) R e
>tch Length-Omphalion 78.2 76.8 -1.4 (1.8) 16,7 =18 GlL.D)
st Back-Omphalion 529 0.2 -0.7 (1.4) 49.9 -1.0 (2.0)
5t Length 29,0 28.6 -0.4 (1.4) 28.4 -0.6 (2.1)
>t Breadth 10.6 10.4 =02 (1.8 10.3 -0.3 (2.8)
l1-of-Foot Circ 27 € 26.4 -0.6 (2.2) 26,32 -0.8 (3.0)
-Malleolar Breadth 8.0 ) =0 " Bl Tl -0.3 (3.8)
ceral Malleolus Ht 8.0 T -0.5 (6.3) T 0.5 B34
lial Malleolus Ht 9.5 9.2 ~0,8 (3.2) 9.1 =0.4 $Wd,2)
ad Length 20,5 20.0 =055 42.4) 19,9 -0.6 (2.9)
lm Length LY e 0.4 (3.4) 13,8 -0.4 (3.4)
2d Br/Metacarple 9.6 o] -0.2 (2.1) 853 =5 (8.1
nd Circ/Metacarpale  23.1 2T.7 =0.4 (1.7) 2055 -0.6 (2.6)
1d Thick/Meta-3 L P 249 ~Hu2 (6.5) 2.9 0.2 (6.4)
1d Circumference 59.9 58.8 =11  ha®) 58:7 =12 W.0)
1d Length 23..0 20 P S 20.3 0.7 B3.35)
1d Breadth 16.5 5.9 =06 13.6) 18,9 -0.6  (3.6)

Weight in pounds. All other measurement values in centimeters.

sitting height subgroup n=80.
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X i Comparison of 5th Percentile Values With Small-Short Sitting Height

. " Subgroup Values and WAF-1968 Regression Values*
_ Sm-Sh
5%1le Sit-Ht Population
Population Subgroup Regression

iable value Mean A (6%) Mean A (A%)
ight 1023 100.5 -1.8 (1.8) 1023 o -
tture 152 .4 152:.15 0.1 (0.7) 1580 1.0 (0.7)
iture, Maximum 52 .9 X53!.;1: 02 (0.1 154.0 L.d (0.7
rvicale Height %3053 13006 0.3 (0.2) 1305 .2 0949
-omial Height ¥23.0 i T Del AO.L) 124.3 1.8  Llsld
yrasternale Ht 123.4 123.6 0.2 (0.2) 124.6 1.2 (1.0)
st Point Height 5 0 110.8 0.8 (0.7) i 18 i)
ist Height 93.1 94.4 1.8 (1.4) 95.0 1.9 (2,09
lominal Ext Ht 86.1 B8 L7 ((2.0) 88.5 2.4 (2.8)
cchanteric Ht 755 7] AR L9 . (2::5) 78.3 2.6 (3.4)
tock Height VS 4 i S 2.4 (3.2) 78.0 2.6 43.4)
1teal Furrow Ht 66.4 68.8 2.4 (3.6) 619..:3 29 (4.5)
biale Height 38.2 395 1.3 (3.4) 38,8 1.6 (4.2)
>tch Height 68.1 702 2.4 13.2) 057 2.8 T332
kle Height 952 10.6 L8 (1529 B0 1.5 {11639
teral Malleolus Ht 5.8 6.3 0.5 {8:%) 6.4 D6 (10.3)
tting Ht, Relaxed 78 % 78.6 =0.3 10.3) TG 2 0.3 (0.4)
tting Height 80.4 o7 -0.7 (0.9) 80.4 - -

s Heighie S3tting 68.7 68.4 -0.3 (0.4) el 0.4 10.6)
ishoulder Ht, Sit 53. 17 53.3 -0.4 (0.7) 54.0 0.3 (0.86)
usE e, Sitting 20.5 2 i (8 1B8:.9) 21.. 6 T (B
bow Rest Height 187 20052 1.5 48.0) 20.8 2ot 29
»bliteal Height 38.0 31926 L6 (4.2) 39.58 1.8 14509
ttock-Popliteal L 4305 45.1 1.6 13.7) 452 L.7 %43+9)
ttock-Knee Length 531 2 54.0 0.8 (1.5) 54.4 1520 _ (253
romion-Radiale Lgth 28055 219 55 152 (4.2) 29.5 he2 {(4.2)
liale-Stylion Lgth 21.2 22 2 1.0 (4.7) AN L.l (5:4)
amb-Tip Reach 6.5 70.9 3.2 (4.7) 70:.'8 3.1 (4.6)
ub-Tip, Extended 76.0 19 .6 3.6 (4.7) SRS 3.5 (4.6)
:rhead Reach 185, 2 188.0 2.8 (1:5) IR 3.2  12d.1)
ck Circumference Szl 7wl 1.0 (3.2) 32 L. 1" (3.5)
>ulder Circ 92.6 93 .8 12 ({53 94 .5 Bag (2L
st Circ at Scye 778 T Blend L8 il 7Y 789 1.9 {2.5%)
it Circumference 8l .6 83.6 250 (2:5) 83.8 2,2 {2.7)
st Circ Below Bust 672 68.7 1:5  (2:.2) 69.2 2:0 43.,0)
Lst Circumference 5955 61.1 6 {227 6l.4 L9 (3.R)
iominal Ext Circ 74.8 77.6 VA (3.7) 758l 3.9 (4.4)
> C-7" Below Waist Bi55 85.3 02 {029 Bi6-7 Li6 l.8)
D C-9" Below Waist 85.8 85.8 = - 876 1.8 (2.1)
ner Thigh Circ 48.7 49.7 L0 42:0) 50.8 2,1 (4.3)
ce Circumference 3208 R 0.3 (0.9) 33.6 0.8 (2.4)
1f cire, RiIGHE il 6 Silo3 0.7 L2a3) 31 1.1 3.%)
kle Circumference 19.0 196 06  34.2) 19.8 0.8 (4.2)
(kieal Trank CIre 143, 8 149252 -1.3 (0.9) 143.6 0.1 (0.31)
e irunk CIEe, Eit 139.4 QL8N el S SE (h  I 139.6 =21, .00
CEBER. CLEE; 81k 90.9 90.8 =0.1  (0.1) 92.1 S P
se Circumference 3:3;.6 34.3 0.7 (2:1) 34.5 0.9 (2.7)
illary Arm Circ 238.% 24.9 1 (2..2) 25yl fi=2) (85 08)
ceps C, Relaxed, R 28 2 7% P 0.9 (4.1) 254 L2 L Bed)
eps C, Flexed, R 280 3 24.2 0.9 (3.9) 24.5 1.2, [(5..2)
Weight in pounds. All other measurement values in centimeters. Small-short

sitting height subgroup n=49.
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DUDLYLUUp Valued aud Wil ~1Juo0 Kueylessiull values»

Sm~Sh
5%ile Sit~Ht Population
Population Subgroup Regression
iable Value Mean A (A%) Mean A (0%)
* ow Circ, Flexed 24,2 25.0 0.8 (3.3) 25..3 Tl (#A5)
‘earm C, Relaxed 21.3 2:1 7 0.4 (1.9) 22.0 0.7 #(8.33
‘earm C, Flexed b1 O Pl B8 (2.2 Z3.3 B e
.st Circumference 1735218 14.1 03l 220 ol 2 0.4 (2.9)
icromial Breadth 313502 34.2 1.0. (3.0) 34.3 L 1E3%8)
ieltoid Breadth 38.2 38.9 0.7 (1.8) 39.4 AL 20 TR )
:st Breadth 251 25.8 BT  (2:i8) 26.1 1.0 (4.0)
it Pt-Bust Pt Br 1641 1743 1.2 (7.5) 17.4 le3 AB.0)
st Breadth 21.2 22.0 0.8 (3.8) 2. 0.9 (4.2)
» Breadth 31.6 32.0 Bl (1:3) 32.4 3.8 (2:8)
ghi~Thigh B¥, Sdk 33.8 34.4 0.6 (1.8) RISkl T8  {3%8)
eral Breadth, R 5.6 SiiB 0.2 (3.6) 5118 02 (B6)
woral Breadth, R ! Wiy d 0.3 (4.1) Tioil 0.3 4(4d.:1)
'st Depth 20.9 22549 Lx8 (4.8} 21.9 1.0 (4.8)
.st Depth 14.8 1:55-3 0.5 (3.4) 15R5 8.7 M.}
ominal Ext Depth 17749 18.7 0.8 (4.5) 18.9 1.0 (5,86)
.tock Depth 18.4 190 0.8 (8.3} 14953 0.9 (4.9)
gh Clearance 10.4 10.8 0.4 (3.8) IR Quil 16579
ulder Length 11310 1879 0.9 (6.9) N0 1.8 el
:K-Bust Point Lgth %25 241 1.6 (7.1) 2358 1.3 (5.8)
‘ap Length 59.2 61.6 2.4 (4.1) 61.2 2.0 (349
erscye 31.2 325 1.3 (4.2) 33...3 2.1 (6.7)
erscye, Maximum 43.9 45,. 5 T (3.6) 46.5 2+ 6 (5.9)
‘k Curvature 37.6 39.0 o) (Bil) 3976 2.0 (5%i37)
st Back 37520 3i7s18 0.8 (2.2) 3812 T2l H3u2)
.erior Waist Lgth 305 3523 0587 (2.06) 15 201 E3513h
eve Inseam 40.2 42.3 Pt (55 29) 42.4 2.2 (5.5
.ne-To~-Scye Lgth 1:8..3 19.6 AoeBl o i) 19.4 1.1 (6.0
ine~To-Elbow Lgth 49 .4 50.2 08 (1:6) 50.6 1:2 (2.4
ne-To-Wrist Lgth 74.2 755 1.3 (1.8) Ji5heiD T A (el
1d Length 16.9 L5528 BL9 (5.3) i: 7.6 05 (4.1)
1d Breadth 6.9 7.2 0.3 (4.3) P13 0.4 (5.8)
id Circumference 16.8 Aoe=D 0.7 (4.2) 116 0:'8 (4.8)
>t Length 22.2 22.7 Gs5 (2:3) 22.9 0.7 (3.2 -
't Breadth 8.0 8.6 0.6 (7.5) BlenD 0.5 (16.:3)
id Length 127553 18.0 0.7 (4.0) 18.0 0.7 (4.0)
1d Breadth 13:5 14.1 0.6 (4.4) el 3 0.8 (5.9)
1d Circumference 52.3 534 1.1 (2.1) 53l 1.4 (247)
leight in pounds. All other measurement values in centimeters. Small-short

sitting height subgroup n=49.
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_ Comparison of 95th Percentile Values With Large~-Long Sitting Height

Subgroup Values and WAF-1968 Regression Values*

95%ile TLg-L Sit-Ht Population
Population Subgroup Regression

‘iable Value Mean A (A%) Mean A (A%)
ght 156.4 161.2 4.8  E3.01) 156.4 - -
tture 724,12 L ~-0.5 (0.3) 170.,.2 -1.0 (0.6)
ture, Maximum 1 7258 1725 -0.3 (0.2) o 71 | L) -0.9 (0.5)
vicale Height 148.4 147.9 -0.5 (0.3) 147.4 -1.0 (0.7)
omial Height g L L 140.5 ~-0.6 (0.4) 1531979 -1.2 (0.9)
) rasternale Ht 140.9 140.3 -0.6 (0.4) 133929 =1iedOf T (0T
st Point Height 1247 8 125 0 -2.3 (1.8) 125.0 -2.3 (1.8)
st Height 10759 106.4 2 L TR () [ 1§ 106.0 ~-1.9 (1.8)
lominal Ext Ht 100.7 9.8..2 -2.5 (2.5) 98.2 -2.5 (2.5)
ychanteric Ht 89.8 Bt D =2.3 (2.6) 87.4 -2.3 (2.6)
.tock Height 89.2 86.9 -2.3 (2.6) 86.8 -2.4 (2.7)
teal Furrow Ht 79.4 76.6 -2.8 (3.5) 76.4 -3.0 (3.8)
yiale Height 46.1 44.6 =50 (8.3 44,3 -1.8 (3.9)
»tch Height 81.4 78.9 -2.5 (3.1) 1857 -2.7 (3.3)
.le Height 1.3i.6 1B ) =ills o 7 (0525..50) 141528 -1.8 (13.2)
eral Malleolus Ht 7.8 F:2 -0.6 (7.7) 1 o2 -0.6 (7.7)
ting Ht, Relaxed 89.7 90.2 0.5 (0.6) 89.5 -0.2 (0.2)
Eing Helght 90.9 91.9 el [(Lad) 90L8 o =

Height, Sitting 785 8 795 0.7 (0.9) 78.4 -0.4 (0.5)
ishoulder Ht, Sit 62.5 63.1 0.6 (1.0) 6:2152 -0.3 (0.5)
gt HE, SiEtine 26 2 25.9 -0.3 (1.1) AB2 -1.0 (3.8)
ow Rest Height 269 21510 =109 (7. A0) 24.6 -2.3 (8.6)
‘liteal Height 44,1 42.8 -1.3 (2.9) 42,7 -1.4 (B2
.tock-Popliteal L 52.6 50.6 -2.0 (3.8) 50.6 -2.0 (3.8)
tock~-Knee Length 61.9 60.9 -1.0 (1.6) 60.9 -1.0 (1.6)
omion-Radiale Lgth 33::6 3259 -0.7 (2.1) 32.7 -0.9 (2.7)
l{iale~-Stylion Lgth ST 24,7 -1.0 (3.9) 24.6 -1.1 (4.3)
mb~Tip Reach 80.5 77.6 -2.9 (3.6) T8 ~-2.7 (3.4)
mb~Tip, Extended 92.3 88.4 -3.9 (4.2) 88.6 -3.7 (4.0)
‘:rhead Reach 211853 209.2 -4.1 (1.9) 2100 =33 =765
'k Circumference 81677 375149 -0.8 (2.2) TSNS -1.2 (3.3)
wulder Circ 109.4 107.9 -1.5 (1.4) 107.4 P00 Gl 8
gt Cire ab Seye 93.2 9.5 -1.7 (1.8) 90,7 -2.5 (2.7)
st Circumference 100.2 9755 -2.7 (627" 96.8 -3.4 (3.4)
:st Circ Below Bust 813! 80.6 -2.5 (3.0) 80.5 -2.6 (3.1)
ist Circumference o2 75571, -2.1 (2.7) 74.2 =300 133599
lominal Ext Circ 98.6 959 -2.7 (2.7) 94,7 -3.9 (4.0)
) C-7" Below Waist 103.3 102.3 -1.0 (1.0) 101.9 -1.4 (1.4)
) C=9" Below Waist 105.6 104.8 -0.8 (0.8) 14004y.3 5 [P R )
gr Thigh Ciyxe 62.6 6157 -0.9 (1.4) 6l.1 -1.5 (2.4)
¢ Circumference 40.2 39557 -0.5 (1.2) 39,5 -0.7 (1.7)
F Chwrel, Right 31729 36..9 -1.0 (2.6) 37.0 -0.9 (2.4)
:le Circumference 233 22.6 -0.7 (3.0) 22.6 -0.7 (3.0)
rtical Trunk Circ 166.3 167.5 T2 (0L 166.3 - -
rt Trunk Circ, Sit 161.0 162.6 1.6 (1.0) 167,15 0r.5 (0.3
¥ock Cire, Sai€ 110.8 110.3 -0.5 (0.5) 109.3 -1.5 (1.4)
se Circumference 41.1 40.3 -0.8 (5595 40.1 -1.0 (2.4)
LLLaEy Arn Cive S 30.8 -0.7 (2.2) 30.2 ~1.3 (4.1)
ceps C, Relaxed, R D987 28.5 = o2 (4.0) 21843 -1.4 (4.7)
ceps C, Flexed, R 30.8 29 7 =.d . (3e6) 29.6 -1.2 (3.9)

Jjeight in pounds.

: _ All other measurement
51tting height subgroup n=51.

38

values in centimeters.
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Large~Long

Subgroup Values and WAF~1968 Regression Values*

95%ile Sit~Ht Population
Population Subgroup ‘ Regression -
:iable Value Mean A (A%) Mean A (a%)
ow Circ, Flexed 30.0 29.0 -1.0 (3.3) 28.9 -1.1 (3.7)
‘carm C, .Relaxed 2i5518 2515 -0.3 (1.2) 253 -0.5 (1.9)
carm C, Flexed 27-.5 V. | -0.4 (1.5) 26.9 -0.6 (2.2)
st Circumference 1622 16.0 =02  (E.2) 15.9 -0.3 (1.9)
wcromial Breadth 38.6 376 -1.0 (2.6) 375 -1.1 (2.8)
leltoid Breadth 45.9 45.2 -0.7 (1.5) 44,9 -1.0 (2.2)
»st Breadth 354 30.3 -1.1 (3.5) 310z 2 -1.2 (3.8)
st Pt-Bust Pt Br 21.2 1483539 -1.3 (6.1) 19.9 -1.3 (6.1)
st Breadth 27.6 26.5 -1.1 (4.0) 216.4:5 -1.1 (4.0)
» Breadth 38.8 3183 ~-0.5 (1.3) 38.0 -0.8 (2.1)
igh-Thigh Br, Sit 43.3 42.6 ~0,7 (1.5) 41.9 -1.4 (3.2)
leral Breadth, R 6.7 6.5 -0.2 (3.0) Bl 5 ~-0.2 (3.0)
woral Breadth, R Bl 8116 -0.3 (3.4) 8.5 -0.4 (4.5)
st Depth pagEy) 26.2 -1.0 (3.7) 25 .8 -1.4 (5.1)
.st Depth 202 19.1 -1.1 (5.4) 18.9 =L.3 (6.4)
iominal Ext Depth 24.8 23.6 -1.2 (4.8) 23.4 =d. 4 (5.6}
-tock Depth 245,33 23.6 -0.7 (2.9) 253 -0.9 (3.7)
tgh Clearance 1l4.6 72 1B -0.5 (3.4) 14.0 -0.6 (4.1)
ulder Length 16.4 15,8 lal {670 15.3 =leds GESF)
‘k—-Bust Point Lgth 28.8 28.0 -0.8 (2.8) 20,04 -1.4 (4.9)
ap Length o | 70.9 2= T T 5 e [ 69.9 =2.2 (3.1)
erscye 39.2 37.2 ~25:0  (55L1) 352 -2.0 (5.1)
.erscye, Maximum 54.7 SO -1.4 (2.6) 52.8 -1.9 ({355
:k Curvature 47.6 45.5 -2.1 (4.4) 45.2 -2.4 (i5..10)
Lst Back 44.3 41219 -1.4 (3.2) 42.9 ~1.4 (3.2)
.erior Waist Lgth 36.9 35..19 -1.0 (2.7) 35.8 -1.1 (3.0)
:eve Inseam 48.2 45.8 -2.4 (5.0) 46.0 -2.2 (4.6)
.ne-To-Scye Lgth 22.7 21.6 -1.1 (4.8) P ~1.3 (5,7)
ine-To-Elbow Lgth 5728 56.4 -0.9 (l.6) 563 -1.0 (1.7)
ine-To—-Wrist Lgth 81551 8.3.:19 -1.2 (1.4) 83.7 -1.4 (1.6)
1id Length 20.1 19.3 ~0.8 (4.0) 19.3 -0.8 (4.0)
1d Breadth 8.2 7.9 -0.3 (3.7) 759 -0.3 (3.7)
d Circumference 159 58 19522 -0.6 (3.0) 1942 -0.6 (3.0)
>t Length 26.0 21554 -0.6 (2.3) 25.4 -0.6 (2.3)
>t Breadth 9:8 9.2 -0.6 (6.1) 9.3 =04:D . (Bl
id Length 19.5 18.8 -0.7 (3.6) 18.9 -0.6 (3.1)
\d Breadth 1.5:..5 14.8 ~0.7 (4.5) 14.8 -0.7 (4.5)
1d Circumference 57.6 56.1 -1.5 (2.6) 56.2 -1.4 (2.4)

Jeight in pounds.

All other measurement
sitting height subgroup n=51.

39

values in centimeters.

Large-long



APPENDIX B

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING
MALE AND FEMALE ANTHROPOMETRY FROM BODY WEIGHT AND STATURE

40



A TIPS S8 GRF

ARLIEHR OEMETIRAIE Sle

VaARI ALY

W IGAT

NZIGHT (STATUR:)
G RVREENL S Fie EERT
AC<OMICN RTIGHD
SA0TALT HIIGHT

ST YLEQK HeETGHT
NACTYLICN mEIGHT
SUPRASTzRNALL HGHT
b0 e T S B
WAIST RT-COMFRALION

ILIOSRISTALE HY

QUTTZCRK HZIGHT
TROCHANKTZRICN HGHT
GLUTZAL FURRCW HGT

CROTZH HIIGHT
PATZLLA TEF #He igHT
KNZZ CIPC HEIGHT
BT Ao S STEHT
CALF HLIGHT

AMKL I FTIGHT

= HEIGHT/SITTING
IS A =R WL SET

TTIMG AZIGHT
S
CROMIOH H™GHT /SIT
0

1 = 22 v
Zr"‘(‘.»«-()—i

304 REST RGT/SIT
=2 HoIGHT./ZSITT™G
POPLITEAL AGHT/SIT
AYTTICK-KNZE LAGTH
AUTTSCr-POFLITF AL
SHOULEBE G=El 2O LTH

A

SRR XL ERSRICEALE €
FLA0N-WERIST LONGTH
PR AL 2= ST Y HBAS. (1L H
S RQA=GIZIIE LENGTH

TEROMN2=F1F RENCH
THUMI=-TLIF R"Ch/XTO
SIEE e RNSTER,

JIACOMTAL ERIZIADTH
SLIELTETD EFSAETH

CHEST ERTASRTH
HAIST 2RO TH=CFERTH
LR R AT

HL® IRAIAGTEF €176
SLB0m EITUTH EReTZR
FUYL RS Mgithe BRI
WNEE AFTOR R BURT R

CHIST CTOTH
FECESTT MRS =
WTTICK 3TATH

MIGH LLZARANC: HT

* Weight in pounds.
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» 339
53
'Jgr
. 72C
sL Y
P2
w0 39
«351
w321

ZJUATION
NSIONS FROM

FOR FFEBISTING MERS
BOOY WFIGHT aM@ STATUSE *

MULTIPLZ SEGPESSION £NUATICH
WEIGHT IN L3S STATYURLD TN MM
OCC*HT +00387HT + SeLC
0.0CCL*WT +1,CJII¥HT + 0.C0
s UQ7#HAT + JQN2¥HT - Cro.hi
«221%UT + JB853%HT - cg.2L
e 256* T + (B34"HT - /BB
e 19G*WT + (ULQY*HT = b0,
«135¥YT 4+ ,405%HT - 7 & 25
s 1BT7FMT 4+ (BI3IFHT - B i5
-« 01947 + ,B8J8%HT - 134.104
- 16G* 4T 4+ J733*HT ~  207.006
e 137%UWT + JFQ0¥*HT - 1t 0.79
-3:1'}"]' + 0U17'}HT - .‘LgSI.\:D
- 100*WT + JBL2¥HT - 181.0&
—o11¥NT + LEJIZFHT - 213,¢€2
=s2 A T + wel3I¥HT = 1G6¢, 2w
e J1CH*AT + JR52%HT - <9,19
S0 LRI TU2*HT - A Bialir
-e0l2¥9WT + J21I¥HT - 16¢C,.E3
«026%HT + (20L*HT - 117.62
=5 e + J022%*HT - 21.66
cABLEWT * ,BIS5¥HT ¥ 2 BO0LET
e J61¥WT + JZ4A%HT + 1 7S 71
W2A0%HT 4+ L 201%HT +  137.25
v LT % s 2%95%HT % 1 ZEeES
nZd-’"‘?‘JT + op:?g#HT + 1‘ 1.(:?.
SN # HESART B 4,15
~e191*dT + (T3G%HT - 131.32
s AGEHET + (257T%HT + P BGE
e JUTHNT + 4224%HT + ~. B4
O =ZWRT ¢ S20FRET & S, 04
e J1E¥WT + J135*HT - 16,38
s AZYFHT ¢ G1OSVHT @ 6425
oO?‘-‘*NT + nljS‘tHT = 12.6‘?
« T24%HT *+ LAIS¥HT #+ BN 1)
dABE¥NT + LG4 JRT*HT + SRt R
O s Sl TI GRUEHT & Ci.a7
“e145*UYT + ,322%HT - 5¢c,q9
e 317*UT + JUG2*HT + 2b2 1§
1eC0L2%UT = L D01*HT + + S, 86
«828FUT - ,N59%HT + 2&? o1
1.068%WT - L030%*HT + 2&5.84
CTILFWT = JNI1*HT + U <)
e C70FUT = JD3H¥%HT + 2T 138
s I52BNT+ 4 S BA¥HT « Rl
1o 4L3%AT = L 134%HT + 5N 88
Sl e SR RN % £ 5.3
wong R = s BRRFHT & 22T
«CQLURAT = J115H%HT + 2 Ui &8
«Q22%AT = JTO4™HT ¢+ 24L7 430
G IERAT = S B7ITHT ® 1cheSE

All other values

in millimeters.

a5 Ea%
T.00
vue 00
12. 30
15.96
17.41
21.21
22.19
11,90
16.52
17.90

19.50
21.55
20,07
19,13
21.05
135425
12.74
12.03
14,77
150 vl S

13,513
20431
16.16
21.29
25,109
11448
11.02
15.74

11.26



AL T I 2 S 68 TOW < QAN TOH FOR RREDTETING BENS
CNTHAFCHTiRIE RDINENSIONS FRAEY f00Y WEIGHT 4ND STayuURe®

MULT EeEE REGEZSSTON @UNT.ToN
R B T R HETBRT TN W8S SHAndReE: I B SEEST
NZGK  GL=E AT « 719 o el T cdBI*HT + 306,23 13.29

SHOUL DS R bIF”U peslimer #3341 2 LHEIFHUT =~ J142%HT + 13CH 43 31.4Y9
CHZST CIRCUME™ HLE 801 2.357FUT = (254%¥HT + 957,.,1¢ 32,30
HWAIST CTR-CMFHLL"N 83T 3LLBCFUT -~ LIS2¥HT ¢+ d¢a,0z 3%.19
WALIST CIR=-CMEH/ASIT e B0G 3 L4 EFNT - (3IN¥HT ¢+ QrE .50 37.338
SUTTICK CIrCUMF*CT €32 2.57L*AT - J133¥HT + 703,56 2050
AUTTCCK CIRCUM/SIT 2839 FESSEAT = LL7HIHT » 56381 29440
VZRTICAL TRUKRK CIR oH7 2w269FHT € TAGEHT ¥+ Til. 8% I8.83
VT TFUNK CIR/3IT o B1L 1 CLCRAT + J377¥HT 4 513.45 40434
UPPZER THLGH €I RCUM +B97F 25998 T = «215THT £ BL2:85 139462
UR2ER THIEM /81T «21u  2,043%WT - .19’*HT + 56647 17.31
S Gar o O S ek i e T S 543 W BEETHT = L EEPEET 4 ZEEIEE  ShGI98
KisE GIBCUNCe ZSIT s 005 SLTFAT - JOO00HT + 2he.e5 11,01
CALF CIRCUNMF/RIGHT s B0L dCLEFUT - L,081%HT + 300668 N8W62
ANKL T CIRCUMFLNCE 95 dU2a%UT - JQITHHT + 1% 8.a B 3,09
STYE CIRCUMFERENCE TH2 .932‘AT = O15EHT 4+ 338.94  18.563
2ICERS CoeXTe NIRRT w5l e I s G SPRHT % € 2.85 12.08
VI CEF S (C—FlLBXERARAT .810 .UBL‘WT Sl 22 S HTTIR 384.71 12.96
2L 30H% CLR~EXTc HOED « 736 w25 6FUT = [ C24¥HT & 218,.,3C 3486
ELI0d CIRC-FLEXED .20? JLYB¥HT + J026%HT + 168.€3 413.94
LOREs EE C=FL SXa o717 I AT = o DRINHIT b 216 Ottt Aldsi0d
N'{IST CI:CUVF..INCIZ. v S8 ¢« 23GFHNT + .DOQ”‘HT ¥ 117.76 7446
SEVE: LZSEENEESIGY S o B2 .43 T s BE7RHT = feenied  I5aE8
Sk ViE, ILW/SRITING=sL.B W o701 o 33 TPUT & 2DEEHT L R 181055
SLVI L/SPINI-WRIST o 78S BG4 s 3EERHT ¢+ RESl7T 21450
SHOUL DR B3 NGITH « 359 e C30¥WT + J054¥*HT + 6.2 11.77
I ER SIGYE 514 pRIE2FHTT = o O725HT & 374408 34425
INT ZRSEYE MOXTRUH 535 o TREMWT # SOSARHT b FETLS8 21,97
WATST FRONT-OMFH"N «D8L «LOO*NT + 068%AT + 214,11 17.97

ROTSH LGTH=CMEH*N «T2S LosBIWAT £ J025%HT + wl7.28 390
WAIST FACK-CAPHL™N  .&24  .15E*NT + ,419%%¥HT +  C(§.,29 13,93
F20T L:NGTH oS98 dUBEZ¥AT + L114%AT + £1.£9 8.57
FOOT QRENDITH 937 IR TAENRATE Gl AHAE & L7.4L0 Le25
FAL L ~GF=ROC T CLRG 534 252%AT + JOLL¥HT +  1c26.%¢ 10.00
3I-MALLEOLAF QBROTH L7 o DHEFHT + GUAITHT #* 230.26 3.20
Lid T SfIgE = GLUES] Wi s 3 AR 1 R ST T 1 €18 L,80
WS, NEL LS CUUISE HE Jhub SN ® SGEPEHT * 1.6z 5.09
HANZ2 LENGTH e GOL s 028*NT + J081%HT + t1.86 6.21
DALY LENMGTH w58 O LSEWT # JOLBERT # £7.SL 4456
HAMJD IR/MITACARPLE o494 e 0HcFAT + JU16FHT + G2 3.61
HANN C/v¥ETACARFALL « 533 s ETEENT F JOZLIET % L S0l 2 7.90
BN, TG/ T ASS 271 «B021%AT + JOGU3*HT + 18.91 2,01
HZ AR CI=CUMEFERE NGE 23 o 22¢FHT + J0206*HT ¢ LR, €7 12,92
Rl LENGTH 2733 o BT THT # JOQATTHT + 158 &l Gelts
eSO NS LET TSR 305 « DB2¥HT = JH03¥HT # 147.06 5.16

* Weight in pounds. All other values in millimeters.
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e TR s g I
ANTHROFCHMEITEIC

VAR I S

WIIGHT

HIIGHT (STATLU=E)
CERVICALT HIIGHET
ACRCAICH FZIGRT
RANIALL HIIGHT
STYLIOKN HIIGHT
DACTYLICN HEIGHT
SUPRASTERNAL. HGHT
NIPPLE HEIGRT
WAIST HT-CMFHALIOGON

ILIQCRISTALE HT
SUTTIOK e fEH]
TROCHANTERICN HGHT
GLUTZAL FURRCW H6T
CROTIH HTIGHT
RATSELA TGEE HEIGHT
NieE . GTAE REIGHRT
FIJULAR HEIGHT
CALF HEZTIGHT

AMKL & RETGET

SITTINL HZIGHT

EYE AETGHTASIT TING
MBS HIGBLU SR T/ ST
ACRPOATIUMN H"GRT /SIT
el BOH #3ST HGET/SLT
KNEE  HETGIRTRASET 76
POPLITYAL HGHT/SIT
UTTICK=KN=E LNGTH
KU TTICH=SCRL T TEAL
SHOUL Ca—<SLBCY LTH

ACROYIGHN-RACTIAL: L
CL30w=WEIST LoMGTH
RADIALE-STYLION LH
EL A0 W—-6F Ti& LENGTH
THUMI-TI® REACH
THUM3I-TIF R"CH/XTD
Sk oE ERSHEGT
ATACSIGHIAL RRZILDTH
ATDZLTCIND 2FEAGTH
CH-ST FRZAETH

WAIST F=0TH=-CMFH"N

HE R S=2eilgTrE

MT R BR2EDTE SETTG6
S O - DR A
FUAR 4=F""AFY A2 HTH
NS R ETE  EOhEE AR
CAES T e Tis

WAIST CZFTH=UMFH"L

R TG TS TR
THIGAH CLUARANCT HIT
* Weight in pounds.

Lol GfReE
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~J @ o
[l Y 9]
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v SN~
NGl
(SR
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[SEFRIES TN, [N

=N

SN W N N L)

NN o s un

U Ut O

737

SSION
VR RISIE@MS BRAQH B0

ZO0JATION

MULTIRPLE
ACIGHT IN
1.00C%NT

= 5(' C#,\(T

D7 LI¥AT

o [ ST

e H2SFAT

cUSTHAT

S T

o 25N

o 53 BT

e WIEFNT

W T2ORAT
Sk 25T
w50 0 o ELT
cLBLENT
037 3T
« 3LGENT

C1OLET
« 31 3%MT
e ®NT

.""#IIT
o 2EFAT
e ARLI*FAT
8 SR

«132%4T
e L7 STNT
SECHC T
« 15ECNT
s SR TEAT
«SRERUT
« 14 CG*NT
v S Sb YT
10117 AT
e BL3*WT

oo DD R
« 7T IEFAT
e G5LFWT
s USOFWT

16167 T
o ST FHT
IR
«91 (™ AT
o 37 GENT

e 35 &FUT

Bl PRZJICTING

MINS

SiE,
0.
3b.
37
37
29,
27
25,
25,
36,
37

£S5
0N
49
55
E5)
50
2%
el
13
gq

27
SYAr
36.
3l e 39
360 27
2il.a513
20.86
19515
19.63
11.01

I pp e IRV o)
M 4N

0.
1t
13,

04
05
19
2
54
59
50
518
04
78

16.
21.
19.
14,
20,
21.
14,

92
22
65
87
77
230

14,
12.
12,
13.
34,
Lo,
23442
17.04
118 wSi2
13.72

11,610
11. 00
11.54

3.10
2587

Senl
1 6
13,02
11.16

WEIGHT AMY) STITTING HZIGHT*
FIGRESSION ZIUATION
LIRS CIT HZ IGHT TN MM
+C+0I0*SIT HT + Je00
+1.,355*SIT HT + H11.84
+1133%SIT HT 4+  3L8,48
+1.J48%SIT HY + 3Lo.C4
+ J839%*SIT HT + 233430
+ P EGRSIET HT % 424 48
+ JH024%SIT HT + G3edhs
fidoe FSLBSTT HT & 252447
+ +9539%S[T HT + 206.82
+ J720%SIT HT + 3520 B8
+ JESLESTIT HT + L19.26
£ eESTVEET HT &  SitSw 27
+ +51H6*SIT HT + 374456
+ JLLGAIFSIT HT + 319.82
+ JL77*SIT HY + 2%1,.94%
+ 4270%SIT HT + 213.57
¥ 265¥SIT HT *# 190:75
+ J24L%SIT HT + i161.865
+ 4192%3IT HT + 1265 Si7
# W DRLBSTET BT # 51189
+1.003%SIT HT + UeD3
+ +891*SIT HT = 16 813
+ #03SFSIT HT = 32% 75
t b 2ZFST HT - 43,37
+ J459*SIT HT - 178. 064
+ 4 257*SIT HT + 231474
+ aMA¥SET HT & 429673
+ «109*SIT HT + 376. 50
+ +0G3*SIT HT + I05.82
+ +133*SIT HT + LS5 5=3iH
# Al ZOHSTT HT # 4137.33
+ ,138%SIT HT + 140.71
¥ A AAFSITT BT & 13225
+ J1773SIT HT + 154,.,&9
t+ 350%*SIT HT + 379.83
+ w3 dBFS LT BT #& L3568
P F2SESITEAT R = R2IRiSwGi2
£ el FRARESHIET T e 25, 212
= WG SFESET, =T % 369.C3
= ol ABPSTT T & 2ES ¢ U8
=t GARSEIS T ARET % 279.19
+ JO0LG¥SIT HT + 21285 53
o 0053"‘311- HT i 2F1024
+ JR2UFSLET HT % S8 I8
- +255*SIT HT + 535,33
&€ SAHSTT HT 4 C1.410
= RIS IT HT "+ 2o2.3%
= 2 WGESTT HWT * Z6oe 10
= G TREESTE T + 22472
= 031*SIT HT + 144,33

All other values in millimeters.
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MOLT Ifwe
ARTERRGIEGH T 1L

.?)I [ 24

VARTIAYLE
MELSHEK CIRE s=ihne Tl
SHEUE g2 ElREURES

BHEESITE (LR Gl R R s
WAIST CIx=CFFHAL'™N
WATS'T CIR-0tk H/SIT
BUTTICK CIrCUMF*"CL
FIE TG G (CRREEHLSET
VERPTICAL TRUNK ClIx
VERT TrRUNK CIR/SIT
Uaso9=3 THIGH CIFCUH

UPRe & THIGE CASET
KRR CLREC Y Foesic MEL

Kelsie (TR NS /S T
CALF CIRCUNMF/RIGHT
ANKL 2 CIRGUME™ENCE
SoXie (GRS UMPERIENEE
OTCESS G e X TN/
FECEAS C= Rl EXEBART
B Tek FNCR B iy el YR T
SLBeH G IRE=EL XD

LOME~ And
HRIST LIRCUEFENGS
SLVE L/SEINE=SCYZ
SEVE LSRN e =S BON
SLVE L/SPINF=WRIST
SHOU_ TR LoNGTH
INTERSCY:

INTE «SEYT MAXIMUM
WHAIST F20ONT-CMEH"N
CROTEH LETH-CHMEH"N

C=lELEXED

WAIST wACK-CMPRLN
FOOT LiMOGTH

FOOT o9RZADTH
SALL~-CF=FCCT CIRC
AI-MALLZOLAR 22NTH
LAT™L MALLECLUS KT
MED"L MALLECLUS HT
HAND LENGTH
PAaLM LENGTH
HAOND A7 /MTTACARPLE
HAMU
HAMD
HELE
L b )|
HTAD

G/MITACARFPALL
TRICK/MiTA=3
CIFCUMFLRZNCL
LENGTH

SIACTH

* Weight in pounds.
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LSV

= NS N el N
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QUATTIUN

FiRr PRz

NICTING MENS

OM EQD3Y MWEIGHT AMU SITTING HEIGHT *

UL TIERLE  REGRESST.ON
L3S

WZ IGH]
. .40\ ",T
319254
326%YT
3A1¥NT
3B EFHT
L7Q*YT
A74%AT
196*UT
o TB3LFAT
GBE*WT

-
QO
V)
A5
RO 4
=
—

L ]

»
[\
n
*
=
=y

o 3SR AT
33EFWT
S22 T HIT
LEG*WT

s o
~
N 4
oo
* X
aonT
— -

e 112%HT
§26%dT
 336%4T
LIEF AT
« I T

1G0T
177%47T
B.32%AT
27T18WT
s NOERAT
CECG®HT
JUGEFNT
« D3GFUT
o GRZANT
TBCHNT

JRSEEr AT
C21%NWT
L] 7364'41.
. J“q‘“vJT
o BT

I

+ 1

SIT

056517
+ 225FSTIT
oJig.")IT
W&3ZI*SIT
o PRHESTT
U S0Vt 17
o 253 TSI
DRzt el

43 Bl 3= SR

o

L+ + + 4+ +

+ + + + + + + + + + + +

+ + + +

All other wvalues

44

R o ] T

e 2HL%STT
DL ST
o DL HSEL T
«GC8*SIT
«0A7*SIT
«021*SIT
e LT ¥ SILA
o 10295 ST
«015*S1IT
o BB * ST

v DRSS
+033%SIT
« G29WSIIT
C2RUASITT
@ JLLESTT

G79*SIT
sl ESI T
«151#STIT
wedied SR
o 18MSITET

Ve55%31T
1225 ESHTT
e 0 34*SIT

Co9*SIT
«031%SIT
o CSTESTTET
v ES TSI T
oSS
QTS
«028*31T

e o o ®
<O

Lomi ol Lo

s DS T,

in millimeters.

cAUBATTION
TIGHT Ity 4
HT 4 2k 85
A S )
HT + €33.2%
HT + ¢€{1,37
T + Cuouw,.9d
HT + 706475
HT + £13.87
HT + 476,03
HT + 389,43
HY + £02.47
HT + Lg8,.67
AT 2% G i
HT + 259,953
HT & . &08% 88
HT + 147,03
HT + 333.%6
HT + 293.08
HT + 290,29
HT + 489,52
HT + 202.57
HiE & 25202
HT + 107.9846
HT & dAE36R
HT + 3Cb.80
HT + 462.31
HT + (Ei T Rl
HT + 408.57
HT + 267,13
HT + 122.41
HT + 2%4,08
HT 18.18
HT + 428.27
HT + 51.60
L0 R 1722 (5
HT + 32.86
HT bE 25021
HT + 23,99
HT + 92 .00
HT + 55485
HT + E2 47
HT + 134,33
HT + 1.7« BT
HT + 481.74
HT 4 502
HT + 143,96

[ R R R A
.

NN NN )

N W
- O
- & =

N N W0 o £ N oM
WD NN O N GO W)

14,
Ll
11
14,
S.
18,
68t
13,
8.93
13.94

o oo O
o oo N

\JT\J
~ O

11.07

7ab3
15.37
20.70
26496
1108‘)
KB
22+ 59
17413
30.12

17,
9.

&8
&3
L, 30
10.08
3,23
5.00
Sxl2
7412
L,y
3,63

7.
2.
12.
Dbk
5.16

(O O 0
- Ol

(o8]

pad



JUL LT L Pautionaiut JUALUN RO PREDIUIHING @WOMALS

« " ANTHRCFC@ATFIC SIM-NSICHS F2C4 803Y MEIGHT AND STATURe *
. i MULTIPLS RIGR2SSION €QUATION
VAT AILE 2 WETEHT 1M L3S STATUXE|Is ¢ B2 587
NZIGAT 4 et BiE La JOCEUT +C 0 D7*HT + s (050 0.08
STATJx: 1,830 0.370%9T +1,000%HT ~ T R Y
ETAT RSy Senpae cI95 . 029%4T +1,C00%HT + BeBl 5482
GV IGELS HELGHET « TP ¢ JOLP*WNT + L334*HT - % By ity 11.65
ACRO4IAL HEIGAT Q87 L1SP%HT & LBUTRHT =  P8.6h 15,32
SUPRASTJANAL: EGHT  ,976  o158%4T + .826%4T = &5,%% 12,09
3YST POINT e IGHT $G23 =,15G#HT + 823*4T -~ 139.1F 19.46
WeEST HEIEAT c814  JD3E*AT 4+ LETO*HT - 102.62 13,29
A3DQUINEL EXT FGT £839 =, 17L%4T + JE95*HT = 168,92 19.40
PROCNARTERIE #euT c852 A B2ERNT ¢ JRAPYRAT = 122,38 22.35
BUTTZCK HOIGHT WB48  LJUBT¥NT + (S579*HT - 124,07 22,06
GLUTZAL FURRGW HGT o330 =¢24B*HT + 581%HT - 1£2.S& 22,10
TISIALE HEIGHT (P87 =plRITRMT 4+ LT &  $7.29 d4sbT
£20T5H HEIGHT SBEE =L IR RRET ® SERITHT = ABEsBE 21,26
BIAEL = B BEHT L3018 W ARESIE & o GTDEWT - JE 12,89
LAT"L MOLLECLUS HT o426 L CLC*NWT + ,G40%HT + 1.23 5,31
SIFTIENG HToBELANED 788  +098%NT % 410%HT & 18681 20,24
STTTENG HETEHT 603 J1L7FNT + JLOL*HT + 187.35 18,83
E%a HEIGAT,STTTING 7%l  +A42%{T % «I5S*HT 4 d4hb.d€ 25.57
NEGSOULICE WT «SIT 4726  PeSHiUT % 279%HT %  Sld 45e10
NATST KGHT,SITTING 4452  4250%dT + L GRO¥HT + 72,25 15,47
ElL 30w SEST s FeuT 213 o127*HT * L063*HT + 403.69 24.05
POPLIT:AL REIGHT JT28 =~ 92TYMT + .229%HMT +  L1.S6 12.7%
WTTSCU=BURETTL & o777 FESSNT % <206%MT 4 EBy23 156
QUTTICE=-KNIT LANGTH 335G e 531547 + 2LL*HT + Gl T q.l5 o B3
AC=204I0ON-RACIALE L R o) 7T BF¥ AT + J185%HT + 195 i O 5
RAJIALL=STYLION t GEEE COTEPNT 2 T GERNT = &, 28 Ah«2l
THUM3-TIP REAGH BBE L 289%HT # LBTHAHT * 97,05 29530
TR 3= TTP ; EXTENNEE  HPPF  296%HT + JOG39FAT % 76,56 38,29
OVIRHZAD RIACH 0857 ,225%4T +1.181%*HT +  548.59 44,89
N=CK CIxCUMFEZRUENCE 52 e S82%UT + LO933*HT + 27 .61 18568
SUAULHTE DTROUNFEre 085 2.8453%0T = 13084 T & BB7.47 2746
CHIST CIRC BT SCYZ 819 2.706%WT = 457%HT + 752.50 28.47
ST CIRCHFFTRIHES 2 B28 FLlP 0T = OPU%T & G8Bals 250
CHEST C BELCH BUST  «50%& 2.528%4T = J150%HT + 654¢7L 28,83
WATST CIRCUMFEANCe: 84D 3.116%WT = ,204*HT + b6L6.52 29.21
EINONIMAL SXT CIRC 821 5ul64% WY = IBA*HT & 225855 41,55
ATFP =250 WEIST 003 SeilhWiT = .456%HT & TeBbe - Dledd
P S=0" ZLh WATST 895 2.543%T = J15A%HT + 758,36 26«81
o3 THIGH CIRCUM 3567 2.481%4T ~ «178%HT + 527,67 21.50
Wy BIRBUNPeBLNEE W22 4.17050T - R0055HT % 25n.eY 493.98
CALF S LACUNMy KRIGHT TGIENE] 1.228%94T = CS5*HT + 287429 14,53
BRL T CIPCOMFEFACE B85  LOT7%T & J012%AT % AE6.d8 1038
P2 2TTEAL TRURK GI¥ <822 D.096¥MT + S10%T 4 £89.15 39415
WISTIEH. TRE CiSTT 041 27287 9 436%T & 52970 28,36
S0 TOLK Biaty SIT 912 BLGHMAT = JALS%HT & prh.l £5.00
SHVE GaabUPFERLRG: o778 L.221%0T & JQRESHT % 2T0.26 1k.57
exTLLAZY ASYF CIRC c853  1.290%HT = J140%HT + 325,20 12,32
BTESVE CLASUETF 3,8 o821 D:a0LMT - A53FT & Sodl0n  dd. 26
SEREDS O, FLER 0y & P85 DJHOTRIT = SabIREY & BP0.58 44.83

* Weight in pounds. All other values in millimeters.
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* Weight in pounds.

MULTIEL s Fe 3 2585100 SOUATIOMN FO2 PR
SANTHRCFCMITRHIC SIM_ONIIOANS FACHY ROJY W
MULTIPL:

VARI VYL L [ WL IGHT 1IN
R CR Gy (Bl TN R « 580 1R e U
FOZEARY G B AR O A o ZHIEFUT =
FOKEA & Gy BLEXETD sy W TBTFMAT =
HR2ILST T IREUMFeRNCL o 5515 f2LZ2¥UT +
ATNCEGHTAL, &35 T H e V%D o JLEFJIT +
R DS ORI ARSI AT e211 1.,261%FUT -
CHEST PREATTH s 740 « SQC*UT -
AWST RPT=IUST BT 28 #5979 dELTFAT -
WAIST REIACTH DRaTEn: Bics i
HIP 3R:ADTh o774  1.091%AT -
THIGA-THIGH 3F,SIT P e S T i B T
HUMERAL BIAFLECTE, = e DB e 72%WUT +
FEMORAL BAELETR,; B .36 o ERERAR
CHZST [FeTk 770 1.91Z7WT -
HWALST CEe s ) Ot N (R
Lo ENAL EXT BeTH 831 1.25i3%H4T -
SUTTICK DEETH +986 Q021 FAT =
THIGH CLEZORANCE o PG SCLLFAT 4
SHOULCt= LEZKGTH o ST S JHEFUT +
HNEBK= SIS EIE NG L AL dB3EFET -
STRASZ L-NGTH T o) S R s o TR
IlT RSCYE s g e 3GLFENT -
TTE R SITYE 9 A2AN TSR0 BT 16311¥WT +
GACK cusyatulec sElE  BwZE TN =
WATST +ACK WSS SRS
AREE R BC= WIEIST LT &2 e SOLFWT 4
L e, EINESEE Y i LG S ARIERAT &
SOINI=-TN-SCY: LGTH Lt e STIFAT +
SPINI=-TO=zLEBCW LTH N e W1 O¥WT 4
SPINI-T0-WRIST LTH «r 32 O LFAT +
~H4h L NGTH K L6 5L 5 T &
HANG CrITACTH e 457 fJ70FMHT +
HAND CI~CUNMFIRZINCE A0S e 23C¥AT +
FOOT LENGLTH sl o ESHTNT  #
FRQM ZESARTR 23 « J35%UT +
HTAD L:NGTH sk dOTTHNT +
HZ4] J3~LADTH « 299 e 13C#WT -~
HZA D BLFCUMESS: MCe 1205 o Sl IRWT %

All other values

ENICTING HOMALS
LIGHT AMD STATURE®

REGREZSSION ZCULTICH

LAS STATJURE IN MM
eutl®AT + 1246.x9
s 0 393HT + 2L ceEN
o« L2B*HT + RIS B
s U1l0*HT + F<, A?
e D7T¥HT + 1./. z
e DDD¥HT + 3E 8.

s OLU2FHT + ?;5.P7
G C-EEFREHIT # 1€ 5. 86
s L35*HT + a7 A S
«032¥HT + 2€2.6C
JL A IEHT 27 2.4C
¢ OLL*HT + c9.05
s 0J9%HT + £2+93
o D17 DEETTE b R AT,
WOTURHT O+ AR 2 AT
o LANHIT & 224.95
«J73*HT + 210.169
o BLISEHT + o9
e C22%HT + 5 3..35
D1AFHT + TRCR eI ]
s GZ23%HT + LEg.E1
o ISSEET 325.765
e Dal¥HT + 2€4.1¢
o HOR2SRT & SFL.GLY
o 220NHIT 52 11
«097%HT + 1332.4

o BAAHT = LC.C)
s GLO*HT + LB 708
S b S 138.4E
o SSRHT & 1€ 72
e C39%HT + BB
o CAGFHT ¢ L3, 4t
«021%HT + 1 G 7"
o AT Lo, (0t
s GL7PEHT + B 05%:88
W N25FHT ¢+ 134..28
o DO3I®HT + 125,41
dOLYFHT + 538.21

in millimeters.

29,64
23l
27.3C
24,07
17.9
e b7
15.88
12.24
16465
25069

7463
3B
7.81
7.92
L,50
5,35
5.69
14.69



UL GLLLE E36RESISETN SQUATEQN

vasIisL” 4 HETEGHT TN ILAS  FIT HELXGHT Ik e Sl S
Wi T 6.AiT 1edJ9 TeBICRNT 4+ CD0A*STT HT =+ ey Je 37
STATURY wal s HGEENT 0 GEN2FSET T S55.190 Sl /5
SITATURE o HE X o 522 SEISTNT 4, FAFELT IHT & ZE2.€0 3L lb
CarVliorLe HE EGET o 7185 o F72%AT +1.117%*3TT HT + 337,97 24,56
ACKOMIAL HEIGHT s T b9 « SBSTNT HLZOLIPETT W+ Bi5.68 . 35482
SURPRASTZRNALL hGHT 775 «SLTHAT L0855 8LT HT F 26«88 BI42
AESTE IRCLNT HygLGHT <030 DL TAT + LAT7I*STIT HT + 2¢872.8¢ 27.72
WAIST hi LbHT eV « 721%AT * WBEDYSIT HT ¢ 329402 34,13
ABCONMIKNAL e XT HGT 539 S SHIRYHAT s GENISIET T 4 348sD 35575
T?OC%AMTERIC HGHT 553 S QLEAT e SHOURSIT W M SthwTS  B5wieb
BUTTOCK HEIGHT w252 ¢ 7TLERT % HGT9*SIT AT + FL8e2% 3I&a22
GLUTZIAL FUREKOW 4GT 77 s 7L EAT # GhITSSIT WT &+ 292067 JFhadi
TISIALL HeIGHT 532 o IDGXENT: £ G2BANSIT HT # HEB52 RL55
CROTEH HSTERT A2 R o EDCHHT # L IYFSTT HT % 29%:03 Bha.?5
ANKILZ LSk suigi2! I BSESREE . P BHSIET W # Wl ead® 13021
LAT*L MALLTCLUS HT 397 o JHLCFNT & J051%SIT HT + 18,59 Siyibl
SITTING HT,RZLAXZC + I8 SeBIFTHT FlGUNSESIT HT - i6.4d1 8413
SITTING HEIGHT 10398 Q29T BWT # CT¥HSET HT = « 03 £.02
=Y s HETGHT; SITTENG +v92R e O LZFUT # LBILESIT HT = 23489 11,43
I ISHCULERE HIT o ST s 0O o BEFHHT & WP IEESTT IHT = 39,15 12.58

WAIST hGHT,SITTING W73 v 101#*WT + +26L*SIT HT =~ 12.67 14.21
cL8eM EEST BeLGHY 558 =J19T7FNT + Le?3*SIT HT - 153402 20443
POPLIT: AL HEIGHT o7 ¢2EITHT * L168*STIT UT ¢ 233.36 1664
BUTT SCH-POFLIT™L L eDOY o B BIEMEE . GUSESNSTT HT -+ SAtsd7 2247
BUTTCCK=KANEE L NGTH o738 Le0UEMHT & AL55SIT HT +  B86. 7 1w’y
ACROAICN=-8ATIALE L S0 o ZBTEAT ¥ AS3FSET BT 4  138w32 13,91
FADTRLE =S TYMLIEGE L L6335 C2EERNT ¥ GLINRSTT BT e AAZness Bi2RR0
THJUMB=TLE REACH 31 o JUENT & 294 SIT HT 4+ RO8S.0R 338598
THYMA=GTF sie XT amas B e3¢ 84S FNT ¢+ (433*SIT HT + 360457 L2.56
OV<RAS LI R'T ACH w52 1:26T2HT #1.THIMSTT HT ¢ 681,62 BhL.83
H=GK SLxCUIMEERENCE G354 o BEEHT ¥ G03EPSTIT HT & 289L48 A3k
SHoUL D= CIRCUMFEIR o il BaloatNT = J199%SIT HT ¢ Bl5u88 R7.78
SHIEST (LIERE. A SEY.E 812 2 80C¥AT - L214*SIT HT + 694,63 28,97
ST ClFCUFERUMNCE 815 3.002¥WT = J362*STIT HT + 8u0.3C 32.S3
CH=ST C 3ZLCw FUST 302 2.535%AT - 4233¥SIT HT + €21.723 29,10
WAIST CIRCUNMFERNCE o 355 ToEOBYNT = GS82AMSTT BT +  EQRLSGe 29532
ARDOATRAL eXT CILRE o809  J4B8BE¥NT = SGOB*SET HT % T1iJeld 62,80
HIP C-"""BLW WAIST BT BBl YT = ABR®STT HT & B97.l%  R2usT1
HIP S=-¢""IiLk WAIST «887 DaFIAPUT = LANBRSTIT HT = BR300 RB7-7S8
Uept< THIGH CISCUM o E2OI 2 oIHERT = G2BERSTT HT 4 GS5Egito 2191
“NLT CIFCUNMFERE HCE «2320 1.4 s*dT = ,027”SIT HT + 240437 12.9%
CALF CIRCUV, RIGHT 108 3:062%HT = <O0&6%STT HWT + RuBa08 Lhalh
ORIRL 2 CIRCUMEIRNCE o1 e H1LFAT + JO043FSIT HT + 116422 10.31
VEST LN TRUNK By o871 2.u411%WT + 924*SIT HT + L4H.6H5 33.71
= WERCH, TRk (CasLT oS LBREENT FUGI LSS HY v SESR8E 3l
3YTTCCK CIRC, TI7 o308 J4bL30FHT = (125%SIT HT + 670.31 25,89
SE e CITRIG IR T 2 NI o e L GERAT = GOBITSTT HT 4 25926 A4
WXLLe BEY OFE CIRG 823 1e27CFHT =~ L174*SIT HT + 260.72 13.39
FPTEEIS, G580 50 e Ay e s 89 B THGTAT = LLTSIT 'HT - @800 4252
PLEEES iy BL TR Ry R 39 ., LeSuAFWT = w19295ET HT & Pebaki 12+65

* Weight in pounds. All other values in millimeters.
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U . VG,

ANTHRORSM T T IC )[“:‘

YART AL,

TLAON CI%C, FLIXED
FA)=EE ARE. By B ey
FOR7ARF €, FL:XT0

HRIST LIRCUMECRNCS
FLACSTREAL TEF MpTH
3IIELICID 2E_ADTH
CHIST FHZACTH
JUsT PT-3UST ©T
MAIST S<ERCTH
HIP 32E47TH

12

THIGA-TRIGH &F
HY Mz Al 82=
FE4040L
CHZST =
b F S
A8JOMINOL TXT
ABUTTCCK DZFTH

TrHIGA CLLARLNCE
SHOUL DR LIMGTH
HEGH=-0 ST PCENT L

sy SIT
= AT Ky R
ARcACTH, R
FTH
FlIk

CPTH

STRAF L NGTH

N TS @Y E

INTE ASCY S5  HEXTMUH
JACK CLRVATILRE

WAIST nACK
ANTZRIC® WAIST LTH
SEEEYFE TNSE6 N
SPINER TS EYE (G

SRITNE =TT~ LEGH LT
SEPILNES=T C=WelisiT 4T

HAMD
HAND
HAND
FOOT
FOOT

b 2 IEGETE
GI=CUIVFSRENEE
L NGTH
SRCACTE

HZAD L:iNGTH

LT e R

HZAD CIcCUNMFIRENCo

* Weight in pounds.

a4 N MM B w
N R 4D Y B L

L ]
=N G
NG O OOl

=4

22l
g

- L] - -
oy TS B R
NGy N

.
2

.
31

L]
C Uy O

L] -
SRR e D i Bl o)

~J
AT

(oo

N MY d Lo SN V= Ul

5 o

LSRN AN BN o]

[So BN 3 B e JNF =

;W £ Ul O e

G &N LS N O O

All other values

in millimeters.

0

b
RER RN W Rl At

=
&
.

TAUATION FOR PREDICTING WOMANS
FRQO™ £0JY WEIGHT AND SITTING HZIGHT *
MULTIPL® FTG2ISSI0Y TAUATICN
WEIGHT IW LSS SIT HIIGHT Ih MM
CETS¥UT 4+ JO2I*STT HT + 162,45
¢ 710%YT = (TS1*SIT MT ¢ 187.35
«PTHZ*AT = LOSF¥3LT UT + 467,73
¢2uEFHT 4 J03GFSIT HT 4 83.2%
¢38G¥AT + ,CGIR®STT HT + 223,47
1613€%WT = L091"SIT HT + 363,93
eB352%AT - ,047*SIT HT + 211.98
aE‘lL“'NT - ol.;7 {.)Il HT + 1t9058
¢QC3RWT =~ JOT73¥SIT HT +  1&1.32
1.922%94T + L008%3IT HT + 213,05
1. 426%4T = .930¥SIT HT + 269,31
¢ 379FNT + J0G23*STT HT + 31.83
c11G¥WT + L015%SIT HT + 53+59
¢I3EFNT - L132¥SIT HT + 222,24
JAZEPUT & JLRLESTT AT # SeF.L7
Lol TEENT = LAZTRIT AT & 211.45
977¥WT - L118%*SIT HMT + 1058.19
eSSL#FAT = JG12*SIT HT + EweTa
ELI¥IT % G 73ESIT AT # Pisi%
fEHLFYT + LC13*SIT HT + 162.00
1.68€6%WT + LUB3*SIT HT +  LCue?h
«BobL¥NT - CH3*SIT HT + 267,23
1402C%WT + +G72%*SIT HT + 3C1.C5
113287 = Q77%STT HT # ZB5.35
—e031¥NT + J4A7ASIT HT + 9,05
e312%34T + 4249*SIT HT + - i )
s 192247 + <2X8*STT HT + 204%.69
o BO2FHT & LJOZU¥STIT HT *+ 45823
¢B21¥NT + ,222%SIT HT + 63,57
e BLEFNT + +311*SIT HT + 421,49
«13E¥4T + (091*SIT HT + C3.67
s BBE*HT 4+ G10%SIT HT & <9.33
«263%HT + JC30*SIT HT + 126.53
d2IEHAT # JA22¥STIT HY ¢  106.u2
+AEPRAT % LO17¥51T HT % Ble 32
¢ 0912HT + C36*3IT HT + 461,82
155%UT - ,n01*SIT HT + 132.62
SBIFFHAT + JCH7¥STIT HT + LLB.97

H\Q‘)UJ\O nm
(D e W N
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